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Hueston M. SMITH, 
president of Smith-Hanlon- 
Zurheide-Levy, Inc., 
consulting engineers — the 
new president of Con- 
sulting Engineers Council 
— was born December 

19, 1912 near Almeda, 
Texas. He, even more than 
most Americans of that 
vintage, was profoundly 
affected by the two great 
disasters of the century 

— war and depression. 
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_ ADVANCE engineers tested new grades of steel, larger 


special insulating materials and compounds .. . separ 
ballast case so the capacitor would operate at temperatures: 
limits. Then, after three years of this exhaustive research 
Fluorescent Lamp Ballasts . . . ballasts which operate 
any other ballast tested in a standard 40°C, C.B.M. 
Because ballast life is cut in half for every 10°C. over n 
Kool Koil Ballasts operating up to 20°C. cooler give 
ballast operation and added protection that : 

in service. : 

Always insist on Kool Koil Fluorescent 
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Fluorescent Lamp Ballasts 2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A 








~ 


— 3 





<. doe 


| \ sal . 
ALCO! DIESEL ENGINES 


77 





= 
a 


SA dr ane, 
hn, a 
=> ; 
maith 






THE NEW BIG MUSCLE IN DIESELS 


Around the world—in all kinds of tough diesel-power 
jobs—ALCcOo’s 251 diesel engine has proved that it delivers 
the versatility, economy and stamina needed for profit- 
able operations. Here are a few examples: 

1. Microwave signals from 100 miles away direct an 
ALCO six-cy] 251, pumping liquid petroleum products on 
a Kansas pipeline. After two years of remote operation 
—8000 total hours—an inspection revealed the engine 
could run at least twice as long without overhaul. 

2. Three 251’s provide power for a large offshore 
drilling platform. The operator reports that fuel con- 
sumption is much lower than competitive engines, while 
the 251’s controllability allows him to speed up costly 
drilling operations. 


8. Tugboats like the Savannah use 16-cyl 251’s to get 
power for heavy tows on high seas. Operators report low 
maintenance, with three to four years’ operation before 
overhaul. The 251’s fuel consumption—15 per cent less 
than competition—permits longer tows. 

4. A steel company uses an ALCO 251 as standby, 
pumping cooling water to open hearths. Recently, dur- 
ing a power stoppage, the 251 assumed the whole pump- 
ing load, saving thousands of dollars of furnace damage 
in a single instance. 

ALCO 251’s—available in inline six, vee 12 and 16, from 
900 to 2400 hp—are your best investment. For more in- 
formation, call your ALCO sales office, or write: ALCO 
Products, Inc., Dept. 1201, Schenectady, N. Y. 


ALCO PRODUCTS, INC., New York - Sales Offices in Principal Cities - Makers of: Diesel Engines 
Weldments - Locomotives - Nuclear Reactors - Heat Exchangers - Springs - Steel Pipe - Forgings - Oil Field Equipment 








FULL SCOPE OF SERVICE 


Halliburton Full Scope Pressure Grouting Service offers a balanced selection of the best 
grouting methods and materials available today. To give you the complete picture of the 
many benefits of this outstanding service, Halliburton has prepared a comprehensive 
routing brochure which is available now on request. A few of the advantages offered 
— Pressure Grouting Service, and presented in this brochure, are outlined 
ow. 


CHEMICAL GROUTING 

..+research designed and job proven for helping control unwanted water infiltration, 
seepage and leakage. Chemical grouts offered include HYDRO-LOK (PWG), HG-10 
RESIN and BLOX-ALL. These low viscosity grouting agents contain an internal catalyst 
allowing injection as a single fluid for timed reaction. This permits the chemical grout 
to be injected in a single operation for closer control and more uniform setting throughout 
the entire permeability of the formation than with agent-plus-catalyst double injection 
chemical methods. 


CEMENT GROUTING 


... with Halliburton cements, retarders and accelerators for helping to seal large fissures 
and solution channels in water-bearing formations ... and special water-reactive cement 
grouts for use where troublesome water flows are encountered. These products — 
together with Halliburton research and know-how — give the greatest selectivity avail- 
able for choosing the right grout — light or heavy, oak the best setting characteristics — 
fast or slow. 


PUT THESE PRODUCTS AND TECHNIQUES TO WORK FOR YOU. When soil stabilization or 
water control problems point to pressure grouting...call on Halliburton...and Compare 
the Results! 
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HALLIBURTON 
PRESSURE GROUTING SERVICE 


A DIVISION OF HALLIBURTON OIL WELL CEMENTING COMPANY e DUNCAN, OKLAHOMA 
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Taming Chicago's 


The unusual temperature requirements speci- 
fied for the new Illinois Psychiatric Institute 
presented an extraordinary challenge for 
John Dolio & Associates. This Chicago engi- 
neering firm was asked to provide an abso- 
lutely uniform temperature throughout the 
11-story, T-shaped building. Because tem- 
perature variations cause extreme discomfort 
—even pain—to mental patients, the system 
had to be accurate, foolproof and automatic. 
Because Chicago temperatures rise or fall to 
extremes within hours—sometimes minutes 
—the system had to be capable of sensing the 
changing weather picture outside and auto- 
matically and simultaneously reacting inside. 


The resulting design provides all the answers 

. . in a Powers pneumatic control system 
that operates automatically 24 hours a day— 
every day—at a bare minimum of cost; a 
system that compensates instantly for sudden 
outdoor temperature changes; a system that 
can be checked and controlled by one man. 


The result is a functional system of control 
where practical engineering principles were 
combined by the Dolio firm with a strong 
helping of ingenuity in order to whip some 
of the more unusual problems. For example, 
since chilled water was to circulate through 
ceiling heating-cooling panels, a safeguard 
against condensation was necessary. The 
engineers solved this problem with a series 
of dew point controls mounted at various 
locations in the ceilings. Thus, “controls on 
a control” prevent water temperature from 
falling to the point at which condensation 
could occur. 


Phil Derrig, Chief Mechanical Engineer of the 
Dolio firm, inspects one of the dew point controls 
specially designed to prevent condensation of 
cold water in the ceiling heating-cooling panels. 
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Powers Temperature Control To Work 


Weather at tiinois Psychiatric Institute 


IMlineis Psychiatric Institute 
Chicago, sae 
Iinois Supervising Architect: 
tors He Seren, 


‘teen thet & delete Ee 
Associate Architects and Engineers: 
Fugard, Burt, Wilkinson and Orth 


Consulting Engineers: 

John Dolio & Associates, Chicago 
Heating, Air Conditioning Contractor: 
Gallaher and Speck, inc., Chicago 
Ventilation: Zack Co., Chicago 


JOB DETAILS 


The system encompasses 12 temperature zones, 
each designed to operate independently in relation to in- 
dividual zone exposure problems. Ten zones utilize ceiling 
heating and cooling panels at which hot and chilled water 
for the water are modulated by pneumatic thermostats 
in various rooms. Two zones — auditorium and stairwell — 
heave ely hoot exchangers ihe cteimorion ® suppfiod wink 
RENEE conditioned wee: ee 


perature outdoors and instantly reset submaster pnev- 
matic thermostats at the zone exchangers. These indoor- 
outdoor controls are engineered for foolproof mainten- 
ance of uniform zone temperatures. 


A central contro! board, the heart of the Dolio de- 


sign, monitors the complete heating, cooling and ventilat- 
ing system. The building engineer alone can instantly 


Ae SE are len ee ee 
Graph-O-Matic Control Panel. 


Sesnpetutere controls silh takiiibaindailia ain. 
All controls in the corridors are wall-mounted and cabinet- 


Salty and cocslgrt Sie. puttoute ss geaidéd: ter 
throughout. For example, in hydrotherapy, in showers, 
in sitz baths, etc., Powers Hydroguard® thermostatic water 
controls prevent scalding and eliminate dangerous water 
temperature fluctuations. 


Write for the latest Powers Hespital Catalog. 


Write us also for catalog on time-saving 
pneumatic tube systems manufactured 
sidiary, the Grover Company. 


. DEPT. 660 


Pp 
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, money-saving 
by our new sub- 


THE POWERS REGULATOR COMPANY 
— SKOKIE 53, ILLINOIS | Offices in Principal Cities in US.A. and Canada — 
MANUFACTURERS OF THERMOSTATIC CONTROLS SINCE 18691 
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Mi, “PLAY BALL” will echo through Candlestick Park, THE MOST UP-TO-DATE FACILITIES for the production of rubber 
mew home of the San Francisco Giants, during the insulated wire and cable are now in production at Linden, New Jersey. 
1960 National League baseball season. Hatfield Hatfield’s new automated Linden complex also includes a new 
wire and cable has been used extensively for eam copper rod mill. Adding the plastic insulated wire and cable 
field lighting and other electrical services, <uF! wid a facilities at Hillside, N. J., Hatfield now has more than 
in this newest, most modern ball park. «| se 5 600,000 square feet of production space in operation. 


General Contractor, CHAS. L. HARNEY 
Construction Management, 

MACDONALD, YOUNG and NELSON, INC. 
Architect, JOHN S. BOLLES 

Consulting Engineer, LYLE E, PATTON 


Electrical Contractor, BRAYER ELECTRIC J ATFIELD WIRE & CABLE 
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t takes “major league” wire and cable products to meet all 
kinds of requirements and come through with a winning 
performance every time. Because Hatfield’s record ranks 
right up there with the all-time, all-weather, long-lasting greats 
in the wire and cable field, it is understandable why Hatfield 
products were specified for Candlestick Park — the new 


home of the San Francisco Giants. Few can match Hatfield’s 
performance record, because Hatfield consistently “touches 
all bases”. First... prompt, efficient service; Second... rapid 
delivery; Third ... careful adherence to specifications; scor- 
ing every time...a complete line of plastic and rubber-cov- 
ered wire and cable for construction, utilities and general 
industry. If you want the best, put Hatfield on your team. 


HATFIELD PRODUCTS ARE SOLD EXCLUSIVELY THROUGH LEADING ELECTRICAL DISTRIBUTORS 
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DIVISION OF CONTINENTAL COPPER & STEEL INDUSTRIES, INCORPORATED 


c 
PLANTS-HILLSIDE, UNION, LINDEN + EXECUTIVE OFFICES-HILLSIDE, N.J. 





Hueston M. Smith 


— Starts on front cover 


In 1930, he was graduated from the public high 
school of a small town 90 miles north of St. Louis, 
where his family had moved when he was five. 
There was some thought of his going to college. 
However, conditions did not permit. Instead he 
went to work. It was four years before he had 
saved enough to enroll in the University of Mis- 
souri, School of Mines and Metallurgy, at Rolla. 
Once his fees were paid, there was little left over. 

Food and lodging were obviously the prime 
necessities, and they must have dominated Smith’s 
thoughts, for he was soon in the business. The 
landlady running the rooming house in which he 
lived was leaving town. He filled the void by par- 
ticipating in the organization of a seven-member 
Engineers’ Club through which a satisfactory if 
scarcely groaning board at $9 a month was pro- 
vided. Business prospered, and the next year the 
club had 50-member boarders at $12 a month. 
Success bred success. During his senior year the 
club was expanded, taking over a building just 
off campus, and its membership grew to 75. That 
Engineers’ Club is still going strong, currently 
operating as one of the three independent engi- 
neering clubs on the campus at Rolla. 


Military Career 


Hueston Smith got his degree in electrical engi- 


neering in June 1938. He went to work for the Mis- 
souri Public Service Commission, and was assigned 
to a department engaged in the evaluation and ap- 
praisal of public utilities. His group made studies 
of the Southwestern Bell Telephone Company and 
the St. Joseph Cities Service Gas Company, but he 
had been at this for only two years when, in the 
summer of 1940, he was called into the Army. His 
ROTC activity at Rolla had left him a reserve of- 
ficer — a second lieutenant, Corps of Engineers. 
The next 18 months saw him first at Fort Ord, in 
California, for basic training, and then at Camps 
Shelby, Polk, and Claiburn — assigned to various 
engineering projects including the design and con- 
struction of a 51l-mile railroad. Then, just a month 
after Pearl Harbor, he found himself (now a first 
lieutenant ) leaving N. Y., headed for Australia. 
Smith’s Army career was far from the usual. He 
lived in a tent for six years. As operations officer 
of an Engineers Regiment, he directed the build- 
ing of air field facilities using initially 1250 men, 
two teams of horses, and a supply of wooden beer 
cases as wheelbarrows. F inally, better equipment 
came, but even then the roller for this first field was 
an ancient wood-fired steam engine that had man- 
aged to survive an initial firing with a dry boiler. 


While assigned to this Engineer Regiment, Smith 
participated in the design and construction of air 
field facilities, roads, water supply systems, and 
hospitals for the 350,000 persons (including Army 
nurse Helen Mercedes, who is now Mrs. Hueston 
Smith) who were stationed at Port Moresby and 
Finchaffen, New Guinea. During this period his 
Regiment received a Presidential Unit Citation 
for its work. Then, as a lieutenant colonel, Smith 
took over an ineffective engineer aviation battalion 
with its morale at about the level of an aroused 
South African mob. Smith got this battalion into 
such shape that it became part of the invading force 
at Leyte, P. I. Later, he commanded an engineer 
construction battalion in the Manila area so success- 
fully that he received a Bronze Star Medal. His final 
assignment was as regimental commander of an- 
other organization that needed rehabilitating. He 
left active Army service a full colonel. 

Four years of college taught Smith not only some 
basic engineering but also something about a busi- 
ness operation. Six years of the war provided engi- 
neering experience and particularly furnished him 
a knowledge of men and how to direct them. To- 
day, Hueston Smith is a man molded, but not 
warped, by his background. He is an engineer; 
he is a businessman; beyond all else, he is a man- 
ager of men. 


Professional Background 


When he returned to St. Louis in May 1946, he 
decided that he needed some background in law. 
He promptly entered Washington University and 
studied for three semesters. Then, in 1947, he left 
law school and got a job with the Union Electric 
Company as an industrial engineer. As he puts it, it 
was his job to sell power by assisting the customer 
to fit together men, materials, machinery, and 
money, to produce a product. Whenever this was 
done, power sales naturally resulted. 

Smith stayed with Union Electric until 1950 and 
then went with the Fruin-Colnon Company, a con- 
struction firm, where he assisted in the organization 
of an engineering department. Then, he and several 
engineers left this firm in May 1954 and organized 
their own firm of consulting engineers, Smith-Han- 
lon-Zurheide-Levy, Inc. Now, six years later, the 
firm is an eminently successful St. Louis operation, 
employing something over 50 people. The firm en- 
gages in industrial, civil, structural, mechanical, 
electrical, and management engineering work. 
Again, Smith, as president of the firm, is not only 
an engineer, but is managing men. 

Rounding out his personal portrait, Smith is regis- 
tered in Missouri, Arkansas, Kansas, and Texas. 
He is a member of the Society of American Mili- 
tary Engineers, the Missouri Society of Professional 
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VERTICAL TURBINE PUMPS 








it The Market 


FloWay pumps are serving every industrial pump- 
ing need, serving well because they are designed 
and constructed for specific requirements. Whether 
the liquid is in the extremes of heat or cold, corro- 
sive or non-corrosive, volatile or non-volatile, there 
is a FloWay pump ideally suited. Use the coupon 
to send for Bulletin +14 which describes the full 
line of FloWay Vertical pumps. 














Full Information 


For ; il 
Clip and Mail Todey ____----—+ 


et | First 

+ Pigs Railroad Ave- 

7 Gentlemen: 
Please sen 


—oom a Inc. 
enberger me ort Calif. 


i 4 
d at once FloWay Bulletin #1 


Contact your FleWay distributer 
Jand, California Baltimore, Maryland Ardmore, Pennsylvania 
Pecie Es Company R. Thum & Company Weinman Pump Manufacturing Co. 
San Francisco, California Buffalo, New York 
Woodin & Little Ralph Simmons & Company Pittsburgh, Pennsylvania 
Weinman Pump & Supply Co. 
Denver, Colorade New York, New York 
Harry J. Glass & Associates Frank A. Kristal Dallas, Texas 
Oakland Park, Florida Cleveland, Ohio Livingston Machinery Co. 
Peninsular Armature Works W. J. Bryson Company " ‘ini 
Metarie, Louisiana Tolsa, Oklahoma eestor, 
A. G. Kirkwood Co. The Kase Company Pump & Power Engineering Co 


Detroit, Michigan Portiand, Oregon Seattle, Washington 
Detroit Air Compressor Pacific Pumping Company Pacific Pumping Company 
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Engineers, the American Institute of Industrial En- 
gineers, and the Reserve Officers’ Associaticn. He 
is also extremely active in the Missouri Association 
of Consulting Engineers and is a past president. 
He is a professional member of the Eta Kappa Nu 
Association, a national honor society. 


Plans for CEC 

It is, however, as the newly elected president of 
Consulting Engineers Council that Smith is cur- 
rently prominent, and it is his opinions and plans 
as president of this great national organization that 
can influence the professional affairs and well being 
of every other consulting engineer. 

What does Smith plan to do with CEC? What 
changes can we look for? In what directions will 
his energies, as president, be aimed? 

In predicting Smith’s term of office and its orien- 
tation, it must be kept in mind that over the past 
four years most of his interests have involved mem- 
bership activities. He has been engaged in other 
Council work, in fact, served as secretary for one 
term, but membership has been his real interest. 
The ‘Council has had a phenomenal growth in a 
short time, and all the credit for this must be given 
to two men— Tom Roche, of Minnesota, who 
initiated the membership drive prior to the for- 
mation of the council, and Hueston Smith, who has 
directed the program since 1956. 

The Council got its start in the fall of 1955, 
when representatives of 10 state and regional asso- 
ciations of engineers met in Smith’s home town, 
St. Louis, to study the advantages of affiliation. 
At this year’s May meeting, in Oregon, the 31st 
association joined the Council. This is an obvious 
tribute to the membership work of Hueston Smith. 

He is not yet satisfied. He sees areas in the coun- 
try where there are associations now in existence 
but not affiliated with the Council — Tennessee, 
South Carolina, Wyoming, Arizona, and Arkansas, 
for example. And there are yet other states — Vir- 
ginia, West Virginia, North Carolina, and Alabama 
—where there are currently no. associations of 
consulting engineers. While Smith does not intend 
to make membership a presidential function, he 
does intend to watch over it. He hopes to see his 
term as one of continued growth. He not only wants 
to get the independent associations into the Coun- 
cil, he wants to encourage the establishment of as- 
sociations where now there are none. 
ut There is another type, of, membership work that 

Smith wants continued. The associations currently 
affiliated with the Council are still weak in some 
ways. In a few states, such as Texas, the associa- 
tion started out as basically local (around Dallas) 
rather than state-wide. This has just been changed 
in Texas and should be accomplished in the other 


states where comparable conditions exist. There 
are other associations that are restrictive in their 
membership, limiting themselves to consulting en- 
gineers in interprofessional practice. That is not 
as it should be, Smith feels. He also thinks that in 
several instances there is less need for both state 
and city associations (i.e., Chicago and Illinois) 
in the same area than heretofore experienced. On 
that account, a merger should occur in the fore- 
seeable future. 

While Smith would encourage changes that 
would make affiliated associations fully representa- 
tive of all types of consulting engineers in an area, 
he does not want to bring about these changes by 
executive fiat. Instead, he feels that all the associa- 
tions will gradually adopt the ways of the most 
worthy. He thinks that you have to get them into 
church before you can convert them. He says, “Take 
them in and show them how they should be or- 
ganized, and then they will be in a position to 
straighten out their problems locally.” 

History has been on his side. The 10 charter 
associations were about as different as any 10 as- 
sociations could be in their rules, their regulations, 
and even in some of their aims. Today, while they 
still have differences, they are so much alike that 
no one doubts the propriety of their affiliation. 


Individual Memberships 


The most radical change in membership in the 
Council took place at the recent May meeting at 
which ‘Smith took office. The number of members 
suddenly changed from 31 to 1500. Under the new 
bylaws adopted at this meeting, each member of 
each affiliated association became a member of 
Consulting Engineers Council. Now, each person 
or firm representative can consider himself or his 
firm a full member. Not only does this bring con- 
sulting engineers as professional persons — and their 
firms as professional firms — closer to the Council, 
but it has some side benefits. The Council, with 
1500 members, will become an Associate rather 
than an Affiliate member of Engineers Joint Coun- 
cil and will get a participating vote in that body. 
This will mean that CEC will have a strong voice 
in inter-association affairs and can take its proper 
place on the EJC-AIA Joint Committee. 

Smith strongly favors full cooperation with other 
organizations representing persons with whom con- 
sulting engineers must deal. He feels, for example, 
that the tie with AIA must be drawn tighter, and 
he favors closer contact with contractors through 
the Associated General Contractors of America, 
Inc. and the several subcontractor groups. He 
wants this also to extend to a strengthening of the 
already existing joint committee with the Pro- 
ducers’ Council. And, as Smith points out, the 
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GLISTENING L-120 LENS > 
Benjamin's exclusive poly- 


styrene L-120 lens combin- 


ing low-brightness with 
prismatic light diffusion. 


with % inch cube. 
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-Intake gate hoists for waterways 
of the Niagara Power Company 
Niagara Falls, N. Y. 


One of the two 380-ton MURCO Gate 
Hoists furnished to the Power Author- 
ity of the State of New York. 


Each hoist operates a gate 46' wide 
by 67’ high at one foot per minute. 
These gates divert the water from 
the Niagara River above the Falls 
into covered conduits five miles long. 
The two conduits bring the water to 
the Niagara Generating Plant on the 
United States side of the Falls. 


MURCO 
GATE 
HOISTS 


The engineers on this project are 
Uhi, Hall & Rich of Boston, Massa- 
chusetts. 


MURCO Gate Hoists are designed 
from knowledge and experience... 
backed by over 75 years in design 
and manufacture ... with hundreds of 
successful installations made for lead- 
ing engineers, power companies, in- 
dustrial plants, government power 
projects...each MURCO Gate Hoist 
designed to do its job, incorporated 
Inte its design the factors that 
meet the requirements of the 
operators. 


a 


plete information .. . 
Engineering Department 
recommendations . . . 
MURCO Gate Hoists are designed and 
made for any size power dam... 
capacities from less than 1 ton to 
over 375 tons...from the smallest 
hand operated to the largest motor 
operated gate hoist, all made to 
specifications. 


when you are planning 
power dam projects. 


D. J. MURRAY MANUFACTURING CO. 


WAUSAU, WISCONSIN 





Producers’ Council, broad as it is, represents only 
the manufacturers of certain types of building 
products — by no means all the products specified 
by consulting engineers. There is also the Materials 
Handling Institute, the Asphalt Institute, the Amer- 
ican Concrete Institute, and tens of others. The 
Council cannot establish a joint committee with 
each of these important organizations, but it can 
be fully aware of the field in which each functions, 
and there should be an already established means 
of contact when the need for contact arises. 


Views on FIDIC 


Equally important is the means for communica- 
tion and cooperation within the profession. The 
Council is a member of the Federation Internation- 
ale des Ingenieurs-Conseils (FIDIC), and is al- 
ready a part of the international picture. Smith is 
in favor of active participation in FIDIC affairs, 
and it is his intention to aid in every possible way 
in making FIDIC fully aware of its potential as the 
international body representing engineers in private 
practice. He feels that FIDIC is just reaching a 
point at which its influence can be felt. 

“It must be active, it must be genuinely inter- 
national, and it must be firm in its principles. We 
want to contribute to it, and we want to learn from 
its other affiliates. In the past FIDIC has always 
had great dignity, but it has perhaps failed to 
participate, to act, to lead as forcefully as it might. 
This is to be expected, for it has been a pre- 
dominately European international body during 
times when Europe has not always been too in- 
clined toward internationalism; but for the past 10 
years this has been changing and Europe, once the 
essence of petty nationalism and restraining chau- 
vinism, is now the world leader in economic and 
political union between states. This gives FIDIC 
a new chance. Surely there is much FIDIC can do 
to make certain that the private practice of en- 
gineering within the Common Market, perhaps 
even in the Outer Seven, can be set up on a fair 
and professional basis. This means that certainly 
Italy and presumably Luxemburg must be brought 
into FIDIC. And it would do no harm to have a 
look at the possibilities of bringing in those two 
outermost members of the Outer Seven, Portugal 
and Austria. 

“Perhaps I am again showing my overriding 
interest in membership, but I merely point out that 
FIDIC has by no means finished its membership 
drive in adding the United States, Canada, South 
Africa, and Australia. The new political and eco- 
nomic groups of Europe demand some attention 
from FIDIC, for these new trade areas are going 
to mean new patterns of practice for all consultants. 
As the principal international body, FIDIC has 
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“Why Cochrane Reactors Deliver 
Better Water at Lowest Chemical Cost 


Advanced design creates two zones within a conditions, chemical costs are kept at rock 

single reactor “package’’: bottom, effluent is of highest quality. 

1. Reaction Zone with ideal environment For more details of Cochrane’s exclusive 
where old slurry is suspended to mix with design feature, send for the new Publication 
new chemicals and incoming raw water. 5001-C, “Solids-Contact Reactors’. In water 

. Clarifying Zone in which solids settle out softening and coagulating, as in other water 
most completely as water flows radially conditioning methods, no one has more ex- 
and horizontally, rather than upflow, with perience than Cochrane. 
decreasing velocity toward the periphery Representatives in thirty-six principal cities 
of the reactor to produce the clearest water in U.S., also Havana, Cuba; Paris, France; 
without carryover of slurry. La Spezia, Italy; Mexico City, Mexico; 

Since each phase of the solids-contact pro- Caracas, Venezuela; Santiago, Chile; Manila, 

cess takes place under the most favorable Philippine Islands. 


Cochrane 


¢orev 8 € het. =e 
3112 N. 17TH STREET, PHILADELPHIA 32, PA, 
Philadelphia « New York « Chicago 


COCHRANE WATER CONDITIONING LIMITED 
Toronto, Montreal, Winnipeg, Canada. 


POTTSTOWN METAL PRODUCTS DIVISION— 
Custom built carbon steel and alloy products. 


Demineralizers * Zeolite Softeners * Hot Process Softeners * Hot Lime Zeolite Softeners * Dealkalizers * Reactors * Deaerators * Pressure Filters 
Continuous Blowoff Systems * Condensate Return Systems * Steam Specialties 
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¢ ¢ e Wherever workmen must go, there is a 
Bilco door to provide easy access. Choose from 
a wide range of standard units . . . or 
select special doors shaped and sized to your 
precise needs. 


Ease of installation, permanent weather-sealing, 
and rugged construction are all part of the Bilco 
quality tradition. Exclusive design features 
include built-in spring operators for effortless 
lifting of even heavy plate doors. Bilco all-metal 
doors give you freedom of design, too—they fit 
and blend with any structure. 


Specify Bilco doors...design with Bilco doors in 
mind...with confidence in Bilco lifetime quality. 
See our catalog in Sweet's 

Architectural & Engineering Files or send for it . 








HORIZONTAL SPRING-OPERATED DOORS 
The Bilco Co., New Haven Conn., Dept. T-836 


Please send me your new catalog on special service doors. 


NAME 

FIRM 

STREET 

CITY ZONE STATE 
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frightening responsibilities. It must assume them. 
We, here in the United States, are willing to help 
wherever we can. 

“While on the topic of international cooperation, 
it should be pointed out that while CEC and the 
Canadian Association are both members of FIDIC, 
our close geographical and economic position means 
that we need even more. I would like to see a joint 
meeting with Canada arranged sometime during 
my term. If it is impossible to get a joint meeting 
of our board, perhaps we could arrange a special, 
joint executive committee meeting in Toronto, 
Montreal, Buffalo, or Boston.” 


Public Relations 


Another area of interest for Smith is public re- 
lations. He wants to see an intelligent program 
undertaken that will properly put the consulting 
engineer before the public, particularly those parts 
of the public that are potential clients. 

“I think some progress has been made in this 
direction, but it is not an easy job. Fundamentally, 
these are local, or rather a series of local problems. 
Nationally, we can provide guidance and com- 
munication, but each local association must conduct 
its own program. Public relations is not a matter 
of buying big advertising space or of getting one 
or two articles in national magazines. Those big 
splashes are fine, but they are expensive and their 
effect is not so long lasting as it might be. If local 
people deal with local people, we get what we 
want. I would like to see every association set up 
its own public relations program. This is not simply 
a matter of newspaper or radio coverage of Engi- 
neers’ Week. Instead, it amounts to a multitude of 
little activities, mostly personal, that soon makes 
the local government officials, the manufacturers, 
and the other professional persons conscious of 
consulting engineers and their associations. There 
are right and wrong ways of going about this, and 
the national organization can do its best work in 
guiding the local groups. 

“CEC can do excellent work on the national 
level in Washington. I want to see our office there. 
I want to see our Washington activities carried out 
under good men who are part of a permanent staff. 
All this will come, and I am going to accelerate it 
every way I can during my administration. We have 
done some good work. It should be continued. We 
now have many good friends in Washington. We 
want to keep them, and we want to extend our 
acquaintance. 

“I think we are doing a good job with our special 
program designed to promote the use of consulting 
engineers on government engineering projects. Our 
objective here is not confined to the Interstate 
Highway Program by any means. What we are 
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Garces Rugged Framing and Heavy Casing 
Bulged Casings and Gas Leakage 


Of the exclusive features incorporated in 
every Superior Packaged Water Tube Boiler 

. two of the most important are its heavy 
gauge casing and structural steel framing. 


Because water tube packaged boilers 
have positive pressure furnaces, their outer 
casings must be welded to prevent gas leak- 
age. But welded casings without reinforcing 
do not provide sufficient strength to resist the 
stresses of movement resulting from expan- 
sion .. . which causes thin casings to break 
at the welds, and permits gas to escape. 


To eliminate the problem, Superior Pack- 
aged Boilers are built within a structural 
steel frame and covered with casings of 
heavy steel of sufficient thickness to permit 
heavy welded joints to structural members. 


Only Superior Packaged Boilers provide 
10-gauge steel casing reinforced with 4” 
channel iron buckstays every 24” and cas- 
ings welded to both legs of the channel. 





All this without sacrificing 
accessibility . . . note in the 
photo below the inspection 
openings at top and bottom 
of every side panel, 








Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES, INC. 











BOX GIRDER 
FURNACE ROOF 
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PACKAGED BOILER 


For installations requiring capacities from 11,000 
to 61,000 lbs of steam per hr. or more, Type D Supe- 
rior Packaged Boilers provide the ideal answer. True 
packages, thoroughly engineered, Type D boilers 
utilize the proven D type tube arrangement. 
Equipped with either rotary cup or steam atomizing 
burners and a wide variety of control equipment in 
either integrated consoles or free standing control 
panels, they are completely assembled, factory-fire- 
tested and backed by undivided responsibility. 


For complete details write for Catalog D-13, 


PACKAGED BOILERS 


lglg alnall 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


JUNE 1960 





SPECIFY >. 


a 


WELDED STEEL 
GRATING 


with the hexagonal cross bars 


Tested and proved in millions of square feet! Used un- 
der all conditions, for open flooring and stair treads, 
Gary’s hexagonal cross bar design and square edge 
strip assure a more durable, safer, neater grating. 
Pressure welded construction forms cross bars and 
main bars into a rugged one-piece grating. Tops of 
all bars are flush. 


Pre-cut to your specifications. Whatever your needs in 
type and size, factory-fabricated Gary Grating saves 
you installation time and money. Careful quality 
control assures dimensional stability, long life and 
neat appearance. 


Gary Grating can also be furnished in a variety of 
stainless steels and aluminum. 


Specify Gary Grating . . . either in steel or aluminum 
... for all your functional and decorative grating and 
stair tread requirements. Write today for free catalog 
— Dept. F-7, 4045 E. Seventh Ave., Gary, Indiana. 


ROCKWELL-STANDAR 


Pome ese tine Bains 


'Cia- habale mm OIA Al-sholammGCr-Um sm lalell-tat-| 





really after is ‘Private Practice on Public Works.’ 
Our program is nothing more than the promotion 
of private enterprise within this relatively small 
area of engineering. We do not hope to guide the 
whole economy alone, but if we work effectively 
for private enterprise in engineering, we will be 
more than holding up our end. And we are not 
satisfied to simply stem the tide of government in 
competitive business, we want to reverse it. 

“We propose to cooperate with every other or- 
ganization that chooses to participate in this pro- 
gram with us. We want all the help we can get, 
and we are in favor of joint efforts. It should be 
possible for all interested organizations to combine 
forces on this matter without any material dupli- 
cation of effort. We are in favor of having engi- 
neers in private practice do the maximum amount 
of engineering for the government consistent with 
the most economical cost to the taxpayer. We are 
convinced that consulting engineers can do and 
have done economical engineering work on gov- 
ernment projects. In order to evaluate comparative 
costs of government engineering vs. private engi- 
neering, it will be necessary for government agen- 
cies to establish a suitable accounting system which 
will reflect true engineering costs. We believe that 
government engineering departments should be 
maintained with a staff adequate for the normal 
work load. This would include basic planning, ap- 
proving, and supervising programs designed by 
consultants and built by independent contractors. 

“Any organization that wants to join with us on 
this, we welcome to the ranks of those who believe 
that government should serve the purpose for which 
it originally was intended. Our country was built 
on the private enterprise system. If we are to re- 
main strong and continue to grow, private enter- 
prise must maintain its strength. Therefore, engi- 
neers in private practice should support the joint 
efforts of those who favor this program. CEC is 
standing solidly in the interests of private practice.” 


Ambitious Program 


These are just a few of the plans Smith has for 
his term. There are other matters of importance. 
Smith hopes to handle them. 

{| Registration — Consulting engineers are, of legal 
necessity, more concerned with registration than 
any other engineers. CEC is and will continue to 
work with NCSBEE on Model Law revisions. 

{ Telephone Listings — Uniformity across the coun- 
try is a necessity. The listings should distinguish 
between engineers in private practice and other 
registered engineers. This is a business essential. 
{ Legal Guide — Some compilation of basic ab- 
stracts of cases involving engineers is needed as a 
guide. Government groups need to be shown, for 
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Wanted 
Assistant Editor 


We need a young man for our editorial 
staff. He should be in his twenties or early 
thirties and must have had some experience 
on the editorial staff of a business or profes- 
sional magazine. 


The position is one involving general edi- 
torial work from author contact through 
writing to final proof reading. Applicants 
also should have a proven ability to write, 
rewrite, and report. 


Familiarity with the ways of consulting 
engineers is an advantage, and an engineer- 
ing degree or a good technical background 
is desirable. 


Location will be the editorial offices in 
St. Joseph, Michigan, but there will be 
some travel involved in contacting authors 
and attending meetings and conventions. 


Consulting 
Engineer 


Wayne near Pleasant Street 
Saint Joseph, Michigan 








ALLIS-CHALMERS > 


One of thre 96-inch Howell-Bunger valves in operation at the U. S. Engineers Mud Mountain Dam, White River, Wash. 


2 ways to air-cushion a big splash 


...and provide easy regulation of free discharge 


Howell-Bunger valves produce an expanding, aerated water jet 
that dissipates tremendous energy with minimum erosion and 
cavitation — and virtually no vibration. They’re ideal for free 
discharge with high to low heads, into atmosphere or water. 
Lowest in initial cost... economical to install (need pipe line 
or conduit of minimum size). Only one moving part in contact 
with flow. 


Ring-Jet valves yield a concentrated, aerated jet, perfect for 
locations requiring reduced spray. A logical development from 
the Howell-Bunger valve, they offer many parallel advantages 
...are equally suited to high and low heads. 

Only Allis-Chalmers is geared to equip complete hydro in- 
stallations — turbines, generators and auxiliaries. Contact our 
office in your area for information. Or write Allis-Chalmers, 


Hydraulic Division. York Pennsylvania One of two RING JET valves used for irrigation bypass from 
,’ > . 


A-1256 Tulloch Dam, California. 
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As SIMPLE and 


Dependable 
as the Pull of a 
MAGNET! 


A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to a mercury 
switch, Basically, 
this is Magnetrol, 


seit t 
oy 


MAGNETROL 


The Simplest, Most Versatile 
LIQUID LEVEL CONTROL 
Ever Devised! 


Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls. 
With the actuating magnet rated at 
98% of initial strength after 30 years, 
Magnetrol has infinite operating life, 
with practically no maintenance at 
all. There’s nothing to wear out, 
nothing to fail. 


5 


What's more, Magnetrol’s simple 
Operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature or corrosion requirements. 
That's why there's practically no 
limit to Magnetrol’s use. It’s also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft. 
~—with single or multi-stage switching. 


MAGNETROL, Inc. 














example, the legal precedent for negotiations for 
professional services. 
{ Documents — Some good documents have been 
prepared by CEC, but more are badly needed, and 
they need to be advertised and distributed. Infor- 
mation is useless until disseminated. 
{ Education — There are excellent groups at work 
on engineering education — Engineers Council for 
Professional Development and the American So- 
ciety for Engineering Education — and CEC does 
not have any desire to take over their work, but 
they should be informed of the need for student in- 
struction in courses that might lead toward careers 
in private practice. A graduate year in private prac- 
tice problems is not inconceivable for some schools. 
{ Office Practice — There is need for more data on 
costs, employee relations, office systems and ma- 
chinery, and client contact procedure. CEC can do 
much more in this area. 
{ Ethics — There is a constant conflict between 
business ethics — dollar ethics — professional ethics. 
This is a complicated subject. We have just begun 
to deal with it. We hope for some real progress. 
{ Council Organization — We are getting too big to 
function on a one-association — one-director basis. 
Thirty-one members and 31 alternates means 62 
men, plus the officers, around the directors’ table. 
That is too many for a body that tries to administer 
as well as formulate policy. We are going to have 
to go to some sort of regional plan. I do not know 
what it will be, but generally, we will have to ar- 
range for a more powerful executive committee, 
a board that simply directs and approves, and then, 
perhaps a general convention of all members (all 
1500) once a year. This comes under the heading 
of long range plans, but they cannot be put off too 
long. We are somewhat unwieldy in our structure. 
{ Communication —- We have a new problem. It 
was difficult enough to communicate effectively 
with the associations as members. Now, there are 
about 50 times as many to inform. We are going to 
have to continue to improve the Newsletter, and 
there is going to have to be a direct mail program 
that lets CEC contact every member with memos, 
letters, and data whenever there is something he 
should know. We must tell them what is going on. 
“I am convinced that informed groups come to 
wise decisions. Most mistakes made by associations 
are made through lack of information — not mis- 
information. When a man or a clique tries to mis- 
lead a group, there is generally counteraction, and 
the whole matter comes to the attention of the 
whole membership. That is good. It is when there 
is no attempt to either lead or mislead that associa- 
tions get into trouble. Lack of communication is 
a form of suffocation. I want to be sure that we 
have an informed membership.” aa 





E MAGNETROL, Inc. 2105 S. Morsholl Bivd., Chicogo 23, Illinois ff 


§ Please send me catalog data and full information on 


J Magnetrol Liquid Level Controls. 


§ Nome. 


Pa Company 
g Address 
a City 


@ SEND COUPON FOR DETAILS \ 
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ALLIS-CHALMERS & 


Dependable Ro-Flo compressor supplies shop air for indexing, checking, pressing, cleaning, general requirements. 


Record-breaking run in Allegan 


no new parts for this RO-FLO compressor since installation 


With 17 years of trouble-free experience using A-C rotary com- 
pressors, Rockwell-Standard Corporation installed this two-stage 
Ro-Flo sliding-vane compressor at their Universal Joint Division, 
Allegan, Michigan, in January, 1957. 

It hasn’t let them down. It’s been operating 24 hours a day, 
six to seven days a week, with no major stoppages and no new 
parts installed since the initial start-up three years ago. 

Ask your A-C representative about low-noise, low-maintenance 
Ro-Flo compressors. Or write Allis-Chalmers, Industrial Equip- 
ment Division, Milwaukee 1, Wisconsin. 


Industry’s most complete line of rotating-type compressors Axial 


Sliding-vane compressor 


3 SO 
Be , Single-stage 


Me bir 
, 's , 
Was). Mutt-stege OY IY —e 7 oo 
- centrifugal . 


Sliding-vane action compensates for blade wear, helps main- 
tain constant efficiency. Rotary motion cuts vibration and 
noise, eliminates shock and the necessity for expensive 
foundations. Ro-Flo is an Allis-Chalmers trademark. A-1306 
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Tue Boarp or Direction of the American Society 
of Civil Engineers has pinned a price tag on private 
enterprise. According to ASCE, private enterprise 
is the proper economic system for this country only 
when it is more efficient and cheaper than any 
other. If the government can do a job better or 
ut a lower price than private enterprise, then the 
government should do it, say the Civils. 

A policy statement of the Society, prepared by 
the Secretary and adopted by the Board of Direc- 
tion, on March 7, 1960, concluded, “There is a 
proper and desirable place for both public engi- 
neering bureaus and for engineers in private prac- 
tice in the performance of engineering functions 
in governmental agencies. It is only the degree to 
which either type of service can most efficiently 
be employed that is subject to determination in a 
specific instance.” So it comes down to nothing 
more fundamental than that which “can most 
efficiently be employed!” Shades of Mussolini and 
the trains he put on schedule! 

That is not all. We find, in addition, that “The 
degree to which design and construction functions 
should be undertaken by government bureaus 
would properly be determined on the basis of 
cost . . . Design and construction should generally 
be performed by the bureau only when it would 
be clearly less costly than equivalent work by 
private practitioners.” 

There can be little doubt concerning the mean- 
ing of these statements, What they say in substance 
is, “To hell with the idea that one economic system 
is fundamentally and ethically superior to another. 
What matters is efficiency and price.” 

When this policy statement was first published 
in Civil Engineering and in this magazine (“Heard 
Around Headquarters,” May), we refrained from 
comment because the statement was partially re- 
deemed by an Appendix, which purported to list 
some advantages to the public in the use of private 


From the Editor’s 


Tranquil Tower 


Private Enterprise at a Price 
Suo sibigladio hunc jugulo 


Terence 


engineering services by government agencies. In 
addition to other benefits, this Appendix listed 
“Affirmation of the principles of free enterprise.” 

True, one got the feeling that this was mere 
cant tossed in as an afterthought once efficiency 
and lower cost had been established as on the 
side of the consulting engineer, but at least lip 
service was paid private enterprise. 

Then, according to Civil Engineering, there rose 
a great clamor from the “grass roots” (presumably, 
the grass roots of Boggy Bottom; grass roots 
watered by the Potomac, nurtured and fertilized 
by the Pentagon). Responding, the Executive Com- 
mittee reviewed the entire question on April 22. 
And what did they do? Did they acknowledge their 
error in having stated that the choice between 
private enterprise and government-in-business (call 
it socialism, fascism, or what you will) involves 
no more than “which is more efficient; which is 
cheaper?” Did the American Society of Civil Engi- 
neers take this opportunity to reconsider; to re- 
affirm its belief in private enterprise and put politi- 
cal principle above price comparison? 

Not at all! Unbelievable as it sounds, the Execu- 
tive Committee, in response to the demands of its 
government employee members, deleted the Appen- 
dixes. The statement that the use of consulting 
engineers on government projects is an “Affirma- 
tion of the principles of free enterprise, which are 
implicit in the concepts of sound economy under 
a democratic form of government,” has been strick- 
en from the record. ASCE is no longer hobbled 
by any allegience to the free enterprise system. 

How could ASCE have done this? The only 
answer seems to lie in a sentence to be found in 
the second paragraph of the original statement. 
“The Society’s 44,000 members include more than 
13,000 professional engineers in the service of all 
levels of government, and at least 9500 engineers 
engaged as principals or employees in the private 
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HERE'S HOW BORDEN FLOOR GRATING CUTS COSTLY FIELD CORRECTIONS .. . 


Insures correct dimensions, fit, and placement... 


A shop drawing of the job is submitted to the customer for approval, when necessary. This plan shows the size and 
shape of the grating area — how grating clears all obstructions. 
. Each finished panel is carefully checked for accuracy of dimensions. 
. Each panel is plainly marked with its number to insure quick, easy installation. 
The entire platform is laid out on our shop floor. Overall dimensions and obstruction openings are checked against 
shop drawings. 
. Erection diagram showing panel mark numbers is supplied for field installation. 


a 


BORDEN METAL PRODUCTS CO. 


Write today for free 
Gentlemen: Please send me NEW 1960 BORDEN Catalog 


| 
16-page catalog showing all basic types of grating; | 
more than 30 dimensional drawings of subtypes; | 
eight safe load tables for steel and aluminum grating. | 
| 

| 

| 

| 


COMPANY NAME 
ST. AND NO. 

CITY AND STATE 
L 


BORDEN METAL PRODUCTS CO. 


“Greatest name in gratings" 
817 GREEN LANE ELIZABETH 2-6410 ELIZABETH, N.J. 
Plants at: Union, N.J, — Leeds, Ala. — Conroe, Texas — Beeton, Ontario 
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practice of engineering.” The consulting engineers 
Customized Climate... ARMOR 0 
by RE COLD Explaining this unprincipled action, the Execu- 
tive Committee has the effrontery, after deleting 
the Appendixes and after equating the public 
interest to “efficiency,” to say that “the public 
interest is paramount in any decision between 
public and private engineering service.” And to 
what Star Chamber are consultants condemned for 
judgment? The Executive Committee’s answer is 
that “Competent administrators of public engineer- 
ing bureaus, equipped with complete and accurate 
IRIECOILID fs YS) cost data, can make these decisions.” Here is true 
, justice; the consulting engineer is dragged before 
CORPORATION Pak ety ° i jury of his “nn “3 

The Federal government itself does not take so 
antipodean a position toward private practice. 
Bulletin 60-2 of the Bureau of the Budget includes 
this statement: “It is the general policy of the 
administration that the Federal government will 
not start or carry on any commercial-industrial 
activity to provide service or product for its own 
use if such product or service can be procured 
from private enterprise through ordinary . . 
channels.” 

Clearly, there is no difficulty in securing the 
services of engineers in private practice through 
ordinary channels. This government publication 
goes on to state that where price is involved, the 
continuation of government operations on the 
grounds that procurement through commercial 
sources wuld involve higher cost may be justified 
only if the difference is found to be “substantially 
and disproportionately large.” That is a reasonable 
statement and makes sense. The ASCE statement, 
placed alongside it, does not. 

And there is not only this matter of political 
principles and support of our economic system, 
the ASCE policy statement involves also a serious 
infraction of the Society’s own Code of Ethics. 

The position is one of expediency. It neglects 
principle and leaves the outcome to economics. 
Whosoever shall enter the lowest bid shall get the 
job. No consideration is given to quality of work 
or professional dignity. Is not this ar approval of 
the concept of negotiation for professional services 
on a price basis? Is not this contrary to the Code 
of Ethics, which states that it is unprofessional and 
inconsistent with honorable and dignified bearing 
for any member to involve himself in negotiations 
in which price is the prime consideration? In this 
affair the Executive Committee of ASCE is making 
price the justifiable basis for the selection of an 
engineer — and on a grand scale involving all 
government projects. The ASCE Committee on 
Professional Conduct has a case against its own 
Executive Committee. —e 


In Los Angeles, the new world headquarters 
of Signal Oil and Gas Company, designed by 
Charles Luckman Associates and built by 
C.L. Peck Contractors, features air con- 
ditioning by Recold Corporation. Recold 
equipment means air conditioning of 
proven performance and dependability. 


7250 East Slauson Avenue 
Los Angeles 22, California 

















Air Conditioning installed by Western Air & Refrigeration, Inc 
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Interstate road construction 
on the go in Illinois 


Interchange of U.S. Route 41 and Touhy Avenue in Lincolnwood, Cook County 


Additional story and pictures on following pages > 





Illinois builds 1,608 miles of 


Left and above: Here are two of 2257 new bridges being built 
in Illinois. New bridges often carry traffic over previous bottle- 
necks, make for safer driving conditions, cut traveling time. 
in some cases creek or river beds are being altered so bridges 
can be placed in better locations. Many new bridges speed 
up traffic flow, are replacing old, narrow and unsafe struc- 
tures. In most cases, USS Structural Steel offers the fastest 
most reliable and economical method of construction. 


Culverts made from USS Galvanized Culvert Sheets are 
ideal for highway drainage. They completely absorb forces 
of impact and vibration, so they are excellent for use in high- 
traffic areas. Strict quality control through every step of pro- 
duction assures long life and dependable performance. 
Culverts shown here are on Interstate Route 74 in east- 
central Illinois. 








Interstate roads 


Products of U.S. Steel help keep 
Illinois roads on the go 


Across the rolling prairies of Illinois a wide spiderweb of new high- 
way construction is growing day by day. According to the Interstate i 
Cost Study prepared by the Division of Highways of the State of : : 
Illinois in 1957, the estimated cost of 1,608 miles of new interstate ‘ | 
roads and approximately 2,260 bridges in Federal and State funds a j 
would be $2,265,573,000. Already, 234 miles of road and 404 bridges fr c 
have been completed, and under construction today are 140 more , 
miles of road. This new highway network is part of the greatest 
building project of all time—the nationwide Interstate Highway } fea} { 
System. It will relieve congestion and improve the safety record / * SALEM f 
of roads in this rich agricultural-industrial state. é 
U.S. Steel provides much of the material for the Illinois road- 
building program. Cement, slag, reinforcing bars and welded wire 
fabric go into the highways and high-strength and constructional 
alloy steels, sheet piling, tubular piles go into bridges; drainage prod- 
ucts made of USS corrugated galvanized culvert sheets or concrete 
carry away excess water. Wire rope, cable, tubing and special steels 
go into the construction equipment that moves the mountains of 
earth and lays the right of way. For safety, USS furnishes fence, 

beam and cable guard rail, steel for signs. 
USS, AmBridge, DI-LOK and VITRENAMEL are registered trademarks 


\, 


* 
EFFINGHAM 


Iinois Interstate Highway network. Solid green lines indicate 
completed mileage or mileage under construction. Green dots 


are planned mileage or existing Illinois highways that will later 
‘ U it d St : St go into the Interstate Program, 


The highway market is served by the following divisions of United States Steel: American Bridge Division, Pittsburgh, Pa.; American Steel & Wire Division 
and Cyclone Fence Dept., Cleveland, Ohio; Columbia-Geneva Steel Division, San Francisco, Calif.; Consolidated Western Steel Division, Los Angeles, Calif.; 
National Tube Division, Pittsburgh, Pa.; Tennessee Coal & Iron Division, Fairfield, Ala.; Universal Atlas Cement Division, New York; United States Steel 
Supply Division, Steel Service Centers, Chicago, Illinois. 





These men direct the Illinois highway building program (left 
to right): 


William G. Stratton, Governor of Iilinois. 


Edwin A. Rosenstone, Director of Illinois Department of 
Public Works and Buildings. 


Ralph R. Bartelsmeyer, Illinois Chief Highway Engineer & 
immediate Past-President of the American Association of 
State Highway Officials. 


Workmen pour concrete for bridge surface on Interstate Route 
55. U.S. Steel supplies DI-LOK reinforcing bars for concrete 
construction as well as Steel Sheet Piling, USS Steel H-Piles, 
and Structural Carbon, Alloy and High-Strength Steels for 
the bridge itself. 


Write for the free 54-page booklet, 
“Keep Our Roads on the Go.” You'll 
find all the United States Stee/ products 
and services that will help you cut costs 
and speed operations in highway con- 
struction, United States Steel, 525 
William Penn Place, Pittsburgh 30, Pa. 





For accurate control of material 
flow — W-C CONSTANT-FEED 
WEIGH-HOPPER SYSTEMS 


Wherever formulating or process- 
ing operations require highly ac- 
curate, uniform flow-rate control 
of dry, liquid or even hard-to- 
handle bulk materials, W-C Con- 
stant-Feed Weigh-Hopper Systems 
will do the job . . . continuously, 
automatically, economically. 

Far more accurate than volume- 
tric systems, W-C Constant-Feed 
Systems achieve precise control by 
continuously measuring the rate of 
material weight loss during dis- 
charge from a hopper (or tank), 
and regulating that discharge to 
maintain a linear rate of reduction. 

Using pre-engineered, unitized 
components, W-C can provide a 
Constant-Feed System custom fitted 
to your particular applicational de- 
mands. The cost is reasonable 
because the components are stand- 
ard . . . whether for Simplex, 
Duplex or Proportioning-Type 
Systems. 


Typical applications include: 
Blending and proportional feed- 
rate control in such processes 
as solid rocket fuel formula- 
tion; dry or liquid detergent 
formulation, etc. 


Write for new Bulletin 40 


WEIGHING & CONTROL 
COMPONENTS, INC. 
Div. of CompuDyne Corp. 


E. County Line Road @ Hatboro 11, Pa. 
S.A. 2046 
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Most Admixtures Are Good .. . 


Congratulations on your fine ar- 
ticle “Admixtures Fifth In- 
gredient For Concrete,” which ap- 
pears in your April issue. I have fre- 
quently stated, at technical meet- 
ings and to clients, that concrete 
without air entrainment, without 
water reducing admixture, and 
without pozzolans (the three in- 
gredients I have called the “anti- 
biotics” of concrete), should be 
found in the museum showcase 
only. Although there are occasion- 
al exceptions to such a generaliza- 
tion, it is true for most concrete. 
Just as the modern doctor would 
not consider practicing medicine 
without taking advantage of anti- 
biotics, so the modern engineer 
should not use concrete without 
these ingredients that improve the 
concrete and enhance its proper- 
ties. Unfortunately, such accept- 
ance by the engineering profession 
has not taken place, in spite of the 
considerable mass of data to sup- 
port such a generalization. 
Perhaps a major reason for the 
lack of such universal acceptance 
by engineers of the value of such 
additions to concrete is the aura of 
secretiveness and mystery that ad- 
mixture producers have surround- 
ed their products with. This makes 
the professional engineer depend- 
ent on the producers’ salesmen, 
each of whom extols his own prod- 
uct and the special features of it, 


Readers’ 


Comment 


in lieu of making available to the 
engineer factual scientific informa- 
tion with which he can decide for 
himself what to use for which ap- 
plication. That is why I feel that 
your statement “. . . that admix- 
tures were moving from the pat- 
ent medicine shelf to the prescrip- 
tion drug department” is somewhat 
premature. 

Actually, even though there are 
some minor differences between 
the admixtures produced by the 
well known companies, the job 
variables, and other materials in 
the mix are so much larger, that 
for practical purposes, one can get 
the properties he desires with near- 
ly any of the products, by a proper 
adjustment and combination of in- 
gredients. It is simply a matter of 
experience, which is unfortunately 
not very widespread as yet. This 
is of course true of the develop- 
ment and adjustment stage of any 
new set of products. 

I agree with Mr. White that “or 
equal” has no place in a good 
specification. I would, however, go 
a step further and state that in a 
civil engineering specification a 
trade name should not appear if 
the specification is to be used for 
bidding. When one buys without 
bidding, one has the right to buy 
any article he chooses, and which 
he thinks will serve his purpose. 
But when an article is to be ob- 
tained by bidding, the presump- 
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New WICKES ee en eeenee 


Bryan, Texas, Municipal System 


STEAM GENERATOR snghionns anger 


insures maximum efficiency and 
dependability for BRYAN, TEXAS, 
MUNICIPAL POWER PLANT 


This Wickes Type RB 2 drum boiler is designed to produce 220,000 Ibs. of steam 
per hour at 875 psig and 900° total steam temperature for the city of Bryan, Texas. The unit 
performs not only with remarkable dependability, but with Wickes’ usual efficiency and economy. 

Wickes Boiler Co. builds steam generators in sizes to 500,000 Ibs. of steam per hour, 
for high or low steam pressures and temperatures and for all types of fuels 

and firing methods. See your nearest Wickes 
representative for full information on a Wickes steam 

generator designed to suit your needs. 


Bulletin 55-1 gives details of a wide 
variety of designs and sizes of 
Wickes field-erected and shop- 

RECOGNIZED QUALITY SINCE 1854 assembled steam generators. Write 

Sales Offices: Atlanta ¢ Boston ¢ Charlotte, N.C. ¢ Chicago @ Cleveland for your free copy. 

Dallas ¢ Denver Detroit ¢ Houston ¢ Indi lis ¢ Los Angeles © Memphi 

© Milwaukee ¢ New Orleans ¢ New York City © Philadelphia © Portland, 

Ore. @ Rochester, N.Y. ¢ Saginaw © San Francisco @ Seattle, Wash, 

Springfield, Ill, © Tulsa 
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tion is, of course, that everyone is 
to be given an equal chance, as 
long as he can meet the specifica- 
tion requirements, It seems to me 
that the product mentioned by 
trade name in a specification cer- 
tainly gets an advantage over other 
products that might serve the pur- 
pose. The suggestion given by Mr. 
White that the bidder can offer a 
“substitute” does not materially 
change the “or equal” clause ex- 
cept in the wording, as the final 
effect is that the substitute supplier 
has to prove that his product is 
the equal of the product named in 
the specification. Thus he is placed 
under a handicap before he starts, 
and certainly the equal opportunity 
basis of competitive bidding is 
thereby defeated. 

For use on the Illinois Toll High- 
way, | developed a specification 
for water reducing retarder types 
of admixtures, without the use of 
any trade name. It served the pur- 
even though I 
would change it in parts for to- 


pose adequately, 


day's market, as we have learned 
a lot more on the subject in the 
intervening five years. 

At any rate, whatever the prob- 
lems, I am satisfied that admix- 
tures are here to stay, and will be 
used more and more widely in the 
future. 

Edward A. Abdun-Nur 
Consulting Engineer 
Denver, Colorado 


One Is Best! 

[ am personally acquainted with 
Mr. Abdun-Nur and I have a high 
regard for his knowledge of con- 
crete, I am in complete agreement 
with his statement that “the prod- 
uct mentioned by trade name in a 
s pecification gets an advantage over 
other products that might serve the 
purpose.” This is my stand. I claim 
to have a fair knowledge of ma- 
terials of construction, with par- 
ticular reference to water reducing- 
set retarding types of concrete ad- 
mixtures, and I have a firm convic- 
tion of the one representative pro- 
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unless you’re equipped with 
A. O. Smith smokestacks... 
glass-protected inside and out 


Glass-protected smokestacks give you: 


@ A selection of colors 
@e3tod5 
steel stacks 


times longer life than unlined 


@ Corrosion resistance regardless of 


excess acid condensate 


@ Low maintenance, no painting — 


glass can’t rust 


@ Light weight—lower foundation cost 
@ Lower cost — glass protection now 


within reach of all 


For bulletin containing all the facts, 


write Dept. CE-60. 


Through research gy .@ better way 


a Re er 


SMOKESTACK SALES 
PROCESS EQUIPMENT DIVISION 


P, 0. BOX 584 * MILWAUKEE 1, WISCONSIN 





prietary material of that type which 
| consider best suited for my pur- 
poses and have no hesitation what- 
ever in specifying that material by 
trade name, with every expecta- 
tion that that material will be used 
on the job. I am not known for a 
weak-kneed approach to this or 
any other situation. I am com- 
pletely out of step, for instance, 
with the code number identifica- 
tion method used by ACI for re- 
porting tests of proprietary ma- 
terials; everybody knows, or can 
readily find out, what they are 
attempting to disguise and safe- 
guard, 

I disagree with Mr. Abdun-Nur's 
position that the “or equal” clause 
is not laid to rest by the method 
advocated by me, as well as by 
many prominent architects and 
engineers, when a trade name is 
used in the specifications, accom- 
panied by provisions for the bidder 
to name substitute materials sup- 
ported by test and other data and 
by a statement of price differential. 
The burden of proof rests with the 
bidder and should not be imposed 
on the engineer after the award of 
contract. 

John J. White 

Parsons, Brinckerhoff, Quade & 
Douglas 

New York, New York 


Contemplative Flavor 


I have long been a devoted reader 
of ConsuLTING ENGINEER, by way 
of the UCLA Engineering Library. 
I have found particular enjoyment 
in the scholarly articles about the 
engineers of antiquity. Yours is one 
of the few American journals (to 
my knowledge) in which techni- 
cal material of a somewhat more 
contemplative flavor may on occa- 
sion be found. My copies, when I 
have read them, will be given a 
permanent home with a budget- 
constrained engineering librarian 
of my acquaintance. 
L. R. Chase 
Editor 
Foreign Projects Newsletter 
Van Nuys, California 
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PROGRAM 


AND STREAML/INED 


MEET THE CHALLENGE OF 


The Soaring Sixties have begun. This is the decade to be 
marked by accelerated industrial growth. By 1970, pre- 
dictions are that... 


* machinery production will double 
* petroleum production will increase 4% to 5% each year 


* chemicals are to double their present output at the cur- 
rent compound growth rate 


* food processing will rise nearly 40%, paper and allied 
industries will expand about 60% 


Total industrial production is estimated to rise some 60% 
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in the next ten years. Looking at it another way, the 
prospective increase in manufacturing and mining is almost 
as large as the total output of just 12 years ago. 

Crane announces Direction ’70 . . . new products to help 
industry meet the challenge of the Soaring Sixties. These 
are products to improve quality control. These are products 
to increase production. These are products to help you 
control your costs. On the following pages is the first... 
the most significant Gate Valve improvement in 25 years. 
It’s the first announcement of many you'll be seeing from 
Crane in Direction ”70. 
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new Crane Flex Gates 
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FLEXIBILITY PROVIDES THESE BENEFITS 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
seat with less torque. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
unseat with less torque . . . will not stick closed even in 
high temperature service. 


BECAUSE THEY’RE FLEXIBLE, minor deflection of seat- 
ing faces due to pipe strains does not affect tightness of 
Crane Flex Gates. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
are tight on inlet seat and outlet seat over a wide range 
of pressures. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
can be used singly in some services where two conven- 
tional gate valves are frequently specified. You can save 
substantially on piping costs. And they have been ex- 
haustively field tested. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
can be serviced—body seat rings replaced or seating faces 
refinished—quickly without painstaking accuracy. Slightly 
off-taper seats do not affect tightness or operating ease. 


BECAUSE THEY’RE FLEXIBLE, new Crane Flex Gates 
will easily outperform any conventional solid wedge disc 
valve you now use. And there’s no increase in price. 


BECAUSE THEY’RE MADE BY CRANE, these new Flex 
Gates are completely dependable. You can use them 
with complete confidence on steam, water, gas, oil or oil 
vapor service. Stem and disc seating faces are Crane 
Exelloy. Shoulder-type body seat rings are Exelloy or 
Crane No. 49 Nickel Alloy. Sizes 12 inch and smaller; 
150- and 300-pound pressure classes. 


Ask your nearby Crane Distributor for full information 
on Flex Gates—and for data whenever you work with the 
products Crane makes. He has the newest in information 
and products. Crane Co., Industrial Products Group, 
4100 South Kedzie Avenue, Chicago 32, Illinois. 


CRANE 


VALVES + ELECTRONIC CONTROLS ~- PIPING 
PLUMBING + HEATING + AIR CONDITIONING 





The Readers’ Guide 


The need for standby power and emergency lighting is a growing one — in spite 
of the constantly improving reliability of utility power services in most areas. But 
the subject of this month’s special report is not popular, for it implies impending 
disaster. Thus, public concern with the problem usually is limited to the emotion 
charged period following such major tragedies as Boston’s Coconut Grove fire. 
In fact, even New York City’s serious power failure last September is almost 
completely forgotten, simply because it caused more inconvenience than catastro- 
phe. Thus, the consulting engineer frequently is forced to fight a losing battle 
when he recommends standby power and emergency lighting for hospitals and 
other public buildings. In the chemical industry, and in communications, there 
Emergency Lighting is a definite economic basis for providing adequate standby power, hence these 
areas usually are well served. However, in spite of a growing body of legislation 
(page 101) by the state and Federal governments, the public health and safety is still not 
adequately protected by auxiliary sources of electric power. 


Standby Power and 


Until quite recently, consulting engineers were relegated to minor roles in the 

liability courts — the spotlight was more often on the contractor and the architect. 

But that is changing, according to C. S$. Carstens, and the consulting engineer Liability Claims 
is unwillingly, and often unwittingly, being assigned a leading role. To a great 
degree, this is the result of the increasing complexity of engineering design. How- 
ever, it is also the result of careless contract appraisal on the part of the consult- 
ant when he takes on the additional chores of construction supervision and ap- 
proval of shop drawings. 


Growing 


(page 98) 


This month ConsuLtinc ENGINEER offers another report from The Economist 

Intelligence Unit Ltd. It is a discerning study of how Western Europe's con- 

. oS are sultants have made use of the joint venture. While American consultants as a 
Europe’s Engineers group can hardly hope to attain the legal status of a foundation, as does the 
Combine Dutch “Nedeco” (Netherlands Engineering Consultants), they can surely get 
some ideas about developing business abroad from the many types of permanent 

(page 136) and temporary alliances being formed in Europe for this purpose. Only British 

and Italian consultants seem to operate independently, as do American consult- 

ants, and they complain bitterly about the low fees of such combines as Nedeco. 

Economy of group operation may be the answer, for even Nedeco seeks profit. 


According to Donald R. Lueder, not much is really known about the moon. We 
have shown more interest in the distant galaxies, the spiral nebulae, and the 
boundaries of the universe. With the coming of the Space Age, all that must 
change, for the moon has become our next frontier. Thus, we — and also the the Moon 
Russians — are suddenly interested in mapping the moon. Lueder’s firm presently 

is engaged in studying the feasibility of using photogrammetry and photographic (page 120) 
interpretation to map the lunar surface from earthbound stations. 


Mapping 


ConsuLtiING ENGINEER devotes much space to both technical and nontechnical 

book reviews in the belief that, as a professional man, the consulting engineer 

must be equally interested in both. The nontechnical reviews cover novels by or 

Books about engineers, books of historical importance to the profession, biographies and 
autobiographies of its great men, or simply political and economic works which 

(page 204) are of significance to the practice of consulting engineering. In addition, many 
important books covering the business aspects of private practice are reviewed. 

Photographs of the book itself, or of illustrations from it, now are being included 

with these reviews to help the reader select those of particular personal interest. 
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— consulting engineers 


RADIO CITY MUSIC HALL: GREATER ENTERTAINMENT 
THROUGH CONTROLLED ACOUSTICS 


Radio City Music Hall 


Sound control booth showing compact mixer turrets 


FLEXIBLE RCA SOUND SYSTEM FOR GOOD LISTENING, DRAMATIC EFFECTS 


Like the staccato tapping of a Rockette routine which 
it serves to amplify, the RCA sound re-enforcement 
system in Radio City Music Hall is a triumph of pre- 
cision planning and execution. The goal which RCA 
sound engineers sought to achieve in the original 
single channel installation of 1932 and which they 
have continued to strive for in the subsequent modifi- 
cations of 1935 and 1955 has been a sound re-enforce- 
ment system in which every component is designed 
and positioned to most effectively exploit and enhance 
the natural acoustics of the auditorium. 


To achieve this goal a survey was made which at- 
tempted to analyze the total acoustic energy heard at 
any particular point in the auditorium. This study 
included an analysis of the acoustical characteristics 
of the auditorium — echo reflections, reverberant re- 
flection, extraneous noise and distortion — and the 
optimum placement of the loudspeakers and micro- 
phones. The net result was precise knowledge and 
control of the degree and quality of sound which was 
being transmitted to every seat in the theatre, and a 
sound system capable of achieving “good listening’’ 
as well as brilliant and dramatic effects. 


The present Radio City system was installed in 1955. 


This system is of the three channel type to permit 
directional control and stereophonic effects depending 
on the requirements of a particular scene. There are 
a total of eighty-nine microphones positioned about 
the stage, footlights and orchestra. These are patched 
and mixed at the console which is housed in the sound 
control booth, a compact open-fronted box located to 
the left of the film projection booth, high above the 
audience. For ease of control, the individual mixers 
for the microphones are banked in left, center and 
right turrets; each turret also contains six sub-mas- 
ter mixers which may be mechanically ganged in 
“pairs” or “threes” when desired. 


An equipment room, adjacent to the sound control 
booth, houses the amplifiers for the system. Each 
sound channel is powered with two 35 watt theatre 
type amplifiers. The amplifiers are designed for rapid 
servicing. A meter on the case of each amplifier indi- 
cates condition of the amplifier, eliminating the neces- 
sity of trial and error testing. Also the amplifiers can 
be serviced from the front. 
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Line diagram of Radio City Music Hall sound reenforcement system 


Mr. Warren Jenkins Radio City Music Hall sound director 
checks equipment in amplifier room 


The proscenium arch has been employed to house 
the loudspeaker systems. Seven theatre type two-way 
radial horn loudspeaker systems are hidden behind 
the lighting grilles in the proscenium wall. Arranged 
to achieve maximum flexibility and effectiveness, three 
of these systems are connected to the center sound 
channel for full coverage of the auditorium while two 
systems are connected to each side channel for direc- 
tional effects. 


A total of twenty HF and ten LF drivers are used in 
the complete system. The total audio power of the 
system is 280 watts which frequently is fully utilized 
for sound effect purpose. 


The success of the Radio City Music Hall sound re- 
enforcement system can be attributed to precise plan- 
ning and analyses which went into the original instal- 
lation and which have continued with the succeeding 
modifications. Relatively few sound re-enforcement 
systems are critical enough to require special acous- 
tical analyses. But for those installations that do 
require acoustical perfection, we will be glad to have 
our acoustical consultant work closely with you and 
your client in planning an audio system which will 
enhance your reputation, and ours. 
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Seven loudspeaker systems contained in proscenium arch 
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AUDIO PRODUCTS 


Tmk(s) @ 


CAMDEN 2, NEW JERSEY 





Consulting Engineers for Baylor University Medical Center: Zumwalt & Vinther, Dallas. Architects: 
Thomas, Jameson & Merrill, Dallas. Plumbing Contractors: Brown & Olds Plumbing & Heating, Dalias. 


High Capacity BRUNER Equipment 
Supplies Soft Water for Baylor University 
Medical Center, Dallas, Texas 


Soft water used in laundry and dietary facilities for Baylor Medical Center’s 
three hospitals improves the appearance of uniforms and linen, makes dishes shine, 
cuts soap consumption by approximately 50%. Here, and across the U. S. leading 
engineers specify Bruner water softeners, America’s most complete line. 

Full information is available from Bruner Sales Offices in all major cities. 


‘whdhdy’ BRUNER Corporation 
BRUMER | 4767 North 32nd Street, Milwaukee 9, Wisconsin 
es ©IVISICON OF HAGAN CHEMICALS & CONTROLS, INC. 
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SYMBOL OF FULL VALUE 


With this seal, General Electric certifies full value for your transformer 
dollar; full value in terms of superior basic design, features, and 
performance... plus faster order handling and shipment... plus com- 
plete service before, during, and after installation. No other transformer 
manufacturer can match this complete General Electric package. 
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for shipment in one week 


Delivery faster on popular ratings of 
lighter, redesigned General Electric 


Distribution Equipment Transformers 


Factory stocking of the most frequently ordered 
ratings of Distribution Equipment Transformers* 
now permits General Electric to ship your order 
in only one week. 

Just one week (for final testing and assembly ) 
after your order is received, the transformer is 
on its way to your installation. This means that 
delivery to you is as much as five weeks faster. 
The stocked ratings include: 

OA-T-60-500 kva—4160 Delta—480Y/277 

OA-T-60-300 kva—4160 Delta—208Y/120 

OA-T-60-225 kva—4160 Delta—208Y/120 

OA-T-60-500 kva—4160 Delta—208Y/120 

OA-T-60-300 kva—4160 Delta—480 Delta 


Other ratings in the 11242- to 2500-kva range 
can be shipped in just six weeks. 


14% lighter, two designs 


The complete line of Distribution Equipment 
Transformers has been redesigned to provide a 
unit which is both 14 percent lighter and me- 
chanically stronger than previous models. 


Two standard designs are available for cable 
connection to remote apparatus or as integral 
parts of unit substation equipment. The con- 
ventional three-legged core construction is pro- 
vided in ratings 300 kva and above, and the 
space saving stacker-type unit is supplied for 
ratings 11214 to 225 kva. 


Faster shipment is typical of the many bene- 
fits available with General Electric’s Certified 
Full-value transformers. For full data contact 
your G-E Apparatus Sales Engineer or Agent. 
General Electric Co., Schenectady 5, N. Y. 417-10 


* Oil and Pyranol Filled, 112 to 2500 kva 
Pyranol is a Reg. Trade-mark of General Electric Company. 


a — 
STACKER-TYPE construction STURDY CONSTRUCTION 
features wound core for more ef- makes three-legged design 
ficient transformer. well suited for industrial use. 


TWO DESIGNS of Distribution Equipment Transformers are 
available, conventional three-legged (left) and stacker-type. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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6 AMERICANS WORK AROUND THE CLOCK ON 
NORTH AMERICA’S BIGGEST POWER PROJECT 


WORK NEVER STOPS on the gigantic $720,000,000 


Niagara Power Project—largest hydro-electric 
development in the Western Hemisphere. 
Consulting engineers are Uhl, Hall & Rich 
of Boston. 


Five big American Revolvers work at three 
levels on Merritt-Chapman & Scott’s 
$98,800,000 contract for the main Niagara 
Generating Plant. By day they handle 
material, set forms—at night, pour concrete. 
1,200,000 cubic yards of concrete and 42,000 


tons of steel go into this structure alone! 


American’s work-horse dependability is 
essential on projects like this where equipment 
failure or poor performance can slow down 
work, foul up schedules. Consulting engineers 
and contractors know that top-rated, tough 
American Cranes keep jobs on schedule. 


Write for detailed, illustrated information on 
the complete line of American equipment 
specially engineered for a wide range of 
construction and materials handling duties. 
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to 4% yds.-110 tons to 800 tons DIVISION 


and Derrick Company LOCOMOTIVE CRANES REVOLVER CRANES Forged fittings 
St. Paul 7, Minnesota to 130 tons to 400 tons for wire rope-chain 
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Bifurcate ‘em! | 


A protective housing shields a DeBOTHEZAT Bifurcator i 
motor from contact with hot and corrosive fumes. Spe- 4 
cial alloys for housings and fan wheels are available for 
extremely corrosive fumes. The result: smoother opera- 

tion and lowered motor maintenance costs. In-the-duct 
installation of DeBoTHEZAT Bifurcator Fans saves valu- 

able space and ends sharp-corner deflection of exhaust 

flow. Friction is reduced and velocity increased. 

Direct-drive pbeBoTHEZAT Bifurcator Fans economize 

fume removal problems in a wide variety of applications. 

Contact a DeBOTHEZAT engineer NOW, or write Dept. COE-660. 


Ve Bothezat FANS 


A DIVISION OF 
American Machine and Metals, Inc. 
EAST MOLINE, ILLINOIS 
IN CANADA: Represented by DOUGLAS ENGINEERING, LTD., Toronto © Montreal 
Divisions of American Machine and Metals, Inc. 





TROY LAUNDRY MACHINERY @ RIEHLE TESTING MACHINES © DE BOTHEZAT FANS ® TOLHURST CENTRIFUGALS © FILTRATION ENGINEERS @ FILTRATION FABRICS 
NIAGARA FILTERS © UNITED STATES GAUGE @ RAHM INSTRUMENTS © LAMB ELECTRIC COMPANY @ HUNTER SPRING COMPANY @ GLASER-STEERS CORPORATION 
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The Word 
From Washington 


EDGAR A. 


ConsuLTING ENGINEERS may Criti- 
cize the ethics of the U-2 incident 
and similar projects, but at $2500 
a month the pay for this type of 
aerial mapping seems satisfactorily 
above the recommended minimum 
of current fee schedules. 


Investments Abroad 


State Department records show 
United States direct investment 
abroad, including new investment 
and reinvested earnings, averaged 
about $2.4 billion a year for the 
1955-58 period. Historically the in- 
vestments have been heavily con- 
centrated in Europe, Canada, and 
Latin America. Approximately $100 
million a year has been going to 
the less developed areas of Asia, 
Africa, and the Middle East. All too 
high a share of this has been in 
petroleum. Other industrial invest- 
ments are far behind. 


Favorable Reaction 


House and Senate Appropriations 
Committees apparently have a new 
respect for consulting engineers. 
Both Committees printed the sub- 
committee testimony of Ralph 
Westcott, of Los Angeles, the re- 
tiring president of the Consulting 
Engineers Council. 
In his appearance before the 
House Committee, Representative 
Ben F. Jensen, gave consulting en- 
gineers a warm pat on their pro- 
fessional backs. The lowa Repub- 
lican declared that he favored 
greater use of consultants in the 
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POE, Consulting Engineer Correspondent 


Federal government. However, he 
expressed the conviction that the 
nation’s security demanded that 
the U. S. Army Corps of Engineers 
should be maintained, particularly 
in troubled times. 

With Representative Louis C. 
Rabaut, Democrat of Michigan, 
presiding, Westcott concurred with 
Representative Jensen on the im- 
portance of maintaining the Army 
Engineers. At the same time West- 
cott pointed out emphatically that 
consultants, too, form a great reser- 
voir of engineering talent having 
twice been called upon during a 
20-year period to augment the 
staffs of the Army Engineers in 
wartime. He said the nation would 
be the loser if this reservoir of 
talent were not maintained down 
through the years. 

Westcott was accompanied dur- 
ing his appearances before the two 
committees by L. K. Crawford, con- 
sulting engineer with headquarters 
at Springfield, Illinois. 

Later, testifying before the Sen- 
ate Committee presided over by 
Senator Allen J. Ellender, of Louis- 
iana, Westcott said that consultants 
represent a reservoir of talent avail- 
able to both government and in- 
dustry. The Californian told the 
Senate group that he feared that 
if the philosophy of using private 
engineering firms were eliminated 
by departments of the government 
having engineering problems in- 
volving design of engineering proj- 
ects, this eventually would lead to 


elimination of a whole segment of 
the free enterprise system. 

Senator Ellender asserted that 
his committee is concerned pri- 
marily with problems and projects 
handled by the Army Engineers, 
and since the Corps of Engineers 
employs the services of private con- 
sultants, he was glad the witness 
brought tlie matter before his Sen- 
ate Committee. 

Senator Warren G. Magnuson, 
Democrat of Washington State, a 
member of the Appropriations 
Committee, said he favored using 
consulting engineer firms in con- 
nection with Federal projects. 


Study Multilateral Assistance 


After limited operations in Latin 
America, the United States 10 years 
ago started a world-wide technical 
assistance program. The size of the 
program has been growing as the 
scope of activities broadened. In a 
report to Congress President Eisen- 
hower said the program today af- 
fects 60 countries and _ territories. 
Such diverse fields as agriculture, 
education, labor, communication, 
transportation, and community de- 
velopment is involved. 

During the same period the 
United Nations and its several 
specialized agencies, the Organiza- 
tion of American States, and other 
multilateral institutions also have 
embarked on a major program of 
technical assistance. A number of 
other governments, several foun- 
dations, and some business organi- 
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Zr+ AHCI - ZrCl+2He 
U+3Fe- UFz 


... and it wouldn't be possible without the Purolator filter 
that helps cut nuclear fuel reprocessing time from 24 hours to 1'le 


The latest achievement in reducing the prohibitive fuel-cycle 
costs of nuclear energy is a fluidized bed halogenation process 
that provides clean separation of uranium from a zirconium- 
uranium fuel element. This new process, a big improvement 
on conventional gas phase volatility processes, was developed 
at Brookhaven National Laboratory. It would not be oper- 
able without two Purolator developments: an Inconel metal- 
edge distributor plate, A, which is faced on both sides with 
porous metal; and an Inconel frameless metal edge filter, B, 
which is faced on the outside with porous metal. 

The principal advantage of the fluidized bed technique is 
its speed in recovering uranium from spent fuel elements. The 
standard gas phase process takes 24 hours; with a fluidized 
bed, recovery time is cut to 1% hours, and the reaction is 
more uniform and more easily controlled, too. 

To operate the Brookhaven pilot plant, a 10” section of 
spent fuel element is‘ submerged in a mass of inert granular 
material that is suspended in a mobile, or fluidized, state, by 
introducing hydrogen chloride gas at suitable velocity at the 
bottom of the reactor vessel. The Purolator-designed diffuser 
plate assures complete dispersion of the HCI through the gran- 
ular bed. Inconel, a porous metal, is used to face the top and 
bottom surfaces of the plate, to resist the corrosion and the 
reaction temperature of the fluidized bed, which ranges from 
400-450°C, 

By creating a reaction in a fluidized bed, coefficients of heat 


transfer as high as 400 Btu/Hr x Ft? x °F have been observed, 
with corresponding reaction rates up to 6000 mg per cm?/hr, 
much higher than could be achieved if gas were the sole cool- 
ant. The upward velocity of the gas required to sustain the 
bed in a fluidized state tends to raise minute particles of ura- 
nium above the bed. The metal-edge Purolator filter effectively 
screens these particles to prevent their loss. The filter that 
Purolator designed for the Brookhaven installation is com- 
posed of a continuous Inconel spiral with integral risers, coated 
with a thin facing of Inconel which ensures an average filtra- 
tion of 1 micron. 

Performance to date has been so successful that the Brook- 
haven team plans to build a pilot plant halogenator to conduct 
complete hydrochlorination and fluorination reactions on full- 
scale fuel elements. The full-scale production unit will incor- 
porate six Purolator Inconel filters. In addition, because of 
its corrosion resistance, Inconel will be used as construction 
material for the halogenator vessel, instead of the present 
stainless steel. 


Presumably you don’t have the problem we've just described, 
but it is a good case in point that Purolator can filter anything 
that flows. And if your problem (whatever it is) could con- 
ceivably involve a filter or a separator, Purolator can help 
you. Our address: Purolator Products, Inc., Dept. 2683, 
Rahway, New Jersey. 


Filtration for Every Known Fluid Pu ee O LATO ey 


PRODUCTS, INC. 


RAHWAY. NEW JERGEY, AND TORONTO. ONTARIO, CANADA 
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zations are providing technical help 
to underdeveloped countries. 

For the 1960 fiscal year Congress 
appropriated $181 million for mul- 
tilateral assistance programs. In 
his report President Eisenhower 
tossed out the question of whether 
the technical assistance program 
should receive greater emphasis 
and if it would be significantly in- 
creased in size in the years ahead. 
Should more stress be placed on a 
few selected fields, such as health, 
education, industry, or transporta- 
tion? Or is technical assistance es- 
sential in a great variety of fields? 

Because of the need for concrete 
answers to a wide range of ques- 
tions involving technical aid, the 
International Cooperation Adminis- 
tration plans to launch a compre- 
hensive study of the entire subject 
of technical assistance. The 18- 
month study will be conducted as 
a research project. It would do no 
harm for ICA to consult with and 
make full use of consulting engi- 
neers in this study. 


Public Power Policy 


Secretary of Interior Fred A. Seaton 
not only outlined the public power 
policy of the Eisenhower Admin- 
istration, but apparently set the 
pace for the Republican Platform 
Committee at this year’s big quad- 
rennial Republican National Con- 
vention. Addressing the American 
Public Power Association conven- 
tion in the nation’s capitol, the 
Cabinet Officer said: 

“I shall continue to support the 
right of any state to make its own 
choice and, consistent with state 
law, for the right of any locality 
to itself decide whether it wants 
public or private or Federal power. 
But I will not support the fallacious 
and dangerous proposition that the 
Federal government has a ‘public 
utility’ responsibility. The inevit- 
able end result would be a Federal 
monopoly and a complete lack of 
local determination and control. 

“In the public power field, as in 
all other areas, the proper function 
of the Federal government is to do 
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only that which must be done in 
the national interest and then only 
when non-Federal monopoly can- 
not or will not do it.” 


Impact of the Space Program 
Space equipment and electronics 
are now wedded and are expected 
to produce some wonder children 
in the aerospace era ahead, but 
they will be expensive. Expendi- 
tures of billions already have been 
blueprinted, and it is estimated 
that electronics business will be 
the nation’s largest in 10 years. 
There was substantial debate on 
the national space program at the 
closing session of the 86th Congress 
and before the Space Committees 
headed by Senator Lyndon B. 
Johnson and Representative Over- 
ton Brooks. Johnson and Brooks 
said their committees have been 
working closely with Dr. T. Keith 
Glenna, administrator of the Civil- 
ian Space Agency, and with indus- 
try leaders. It is estimated that 
about 50 percent of the electronic 
industry’s activity is currently de- 
voted to government projects. Some 
estimates place current fiscal year 
expenditures on government and 
defense jobs at around $5 billion. 
After long hearings before his 
committee, Representative Brooks 
pointed out that people have been 
dreaming for centuries of space 
travel. Now that means are avail- 
able to make the dream come true, 
there are grave doubts in the minds 
of many people about its value. 
“The value of our space program 
is both psychological and military, 
in the cold war and the hot war 
alike, and could be amply justified 
on either grounds,” said Represen- 
tative Brooks. “If you happen to be 
a teacher or a housewife, it may 
be hard to think of outer space as 
something that affects you. Yet it 
does just this; and sooner or later 
a lot of our prosperity as well as 
our national security is going to be 
wrapped up in outer space. 
“We can look forward to better 
and cheaper methods of radio com- 
munication, weather forecasting, 

















Zero leakage nuclear pumps 


Four BJ Liner-Motor Pumps Provide Primary 
Cooling for AEC’s SPERT-III Project 


High temperature, high pressure and high capacity performance with 
zero leakage are demanded of these four Byron Jackson Liner-Motor 
Pumps. Employed to handle pressurized water for primary coolant 
at the Atomic Energy Commission’s SPERT-III project near Idaho 
Falls, the 500 HP pumps are operating at 650° F, 2500 psig, and are 
rated at 5000 GPM with a total dynamic head of 350 feet. 

In building pumps to such critical requirements, BJ calls upon the 
engineering skills and manufacturing methods that have made Byron 
Jackson a leader in nuclear pumps for all types of reactors...station- 
ary, or portable. The success of BJ nuclear pump design is proved 
through the installation or specification of BJ Pumps on practically 
every major commercial reactor in the United States. 

BJ quality does cost less in the long run! 


Byron Jackson Pumps,inc. 
A Subsidiary of Borg-Warner Corporation 
Since 1872 P.O. Box 2017-A, Terminal Annex, Los Angeles 54, California 
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and navigation by means of satel- 
lites. Already new developments in 
treating diseases and in analyzing 
the human anatomy, which will 
have a direct effect upon human 
beings, are being developed in our 
space program. New space explor- 
ation may unlock the ancient se- 
crets about the origin and use of 
the solar system and even of life 
itself. 

“Admittedly, such wonders lie 
in the future. Yet I expect to see 
some of them myself in the next 10 
years or so. At present, space ex- 
ploration is first and foremost a 
new means of scientific research. 
Naturally, this aspect appeals to 
the scientific community, both at 
home and abroad. It is only the 
beginning.” 

Some of our foremost electronic 
experts forecast that nearly all of 
our billions appropriated by Con- 
gress in the immediate years ahead 
will be earmarked for vehicles that 
will operate within 25,000 miles of 
the earth. 

It is within this radius, they de- 
clare, that is offered the most space 
age miracles in world-wide com- 
munications. The world’s commu- 
nications bands are presently over- 
worked. They point out that the 
electronic spectrum is accommodat- 
ing millions of pieces of transmit- 
ting and receiving equipment. 


Foreign Financing 


The president of the World Bank, 
Eugene R. Black, asserts that 
“scientific and technical knowledge 
is power; that all exercise of power 
in international affairs — and eco- 
nomic aid is one such exercise — 
involves inevitably great moral and 
political hazards. But not to exer- 
cise this power clearly involves 
even greater hazards; it amounts 
to saying that this knowledge has 
no enduring worth . . . or to saying 
that the free nations of the world 
have lost the courage to use the 
great power of their knowledge to 
help others live in freedom.” 
President Black said that the In- 
ternational Development Associa- 
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tion, a development financing in- 
stitution, will come into being this 
fall. He expressed confidence that 
IDA will make possible further 
growth in the technical assistance 
work of the Bank. At the same time 
he said there is a tendency to 
downgrade IDA before it even be- 
gins operations on the ground that 
the initial funds at IDA’s disposal 
are too small . . . However, re- 
sources of the IDA are expected 
to increase when member coun- 
tries find it is advisable. 

“There are advantages in not 
starting on too large a scale,” said 
Black. “Emphasis on huge global 
investment targets can be both mis- 
leading and disillusioning. What 
matters is not only the quantity 
of investment but its quality.” 

International Development As- 
sociation is not the only new inter- 
national financial institution now 
being set up. The Inter-Ameri- 
can Bank is getting ready to assist 
in the growth of the economies 0° 
Latin America. All 20 Latin Amer- 
ican countries are now recipients 
of technical assistance under the 
mutual Security Program. 

Meantime, India, overpopulated 
and undernourished, is the World 
Bank's biggest borrower. More than 
a half billion of the bank’s dollars 


have been invested in India. 


Wauts Air Pollution Control 


Congress seems more and more in- 
terested in air pollution control. 
Senator Kuchel, an advocate of 
larger Federal appropriations for 
air pollution work, rose on the 
Senate floor to declare that air pol- 
lution is not a temporary problem 
but one which is almost certain to 
require continuing attention in the 
interest of public health, safety, 
and comfort. 

With smog a health hazard to 
many of his constituents, the Wes- 
terner is advocating the empower- 
ing of Federal agencies and officials 
with broad authority to assemble 
and make use of all the resources 
of the government for comprehen- 
sive studies, investigations, and ex- 
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Why so many Birmingham 
schools heat with 
LO-BLAST GAS burners 


“With the style of architecture we want here in 
Birmingham, we find that it’s more practical to have 
small gas-fired boilers in each school building rather 
than build a central plant and pipe heat to each 
building,” says Mr. Fred J. Kelley, Business Man- 
ager of the City Board of Education. 


“That’s one of the reasons why we specified Lo-Blast 
Power Gas burners for many of our new schools. 
These units adapt most easily to the boilers we use. 
What’s more, they have a very good record here in 
Birmingham for safe, consistent performance plus 
low-cost installation and operation.” 
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Gas heating can give your schools safe, economical 
service—especially with the new Lo-Blast burners 
made by Mid-Continent Metal Products. For com- 
plete information, check with your local gas com- 
pany’s Heating Specialist, or write Mid-Continent 
Metal Products Co., 1960 N. Clybourn Ave., Chi- 
cago 14, Illinois. 

AMERICAN GAS ASSOCIATION 


Economite and Lo-Blast Power Gas Burners 
operate silently, cost less to install, are well 
suited for down-draft boilers, and are 
available in capacities from 70,000 to 
20,000,000 BTU. . 


FOR HEATING 


GAS IS GOOD BUSINESS! 
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periments to find means not only 
for curbing but eventually elimi- 
nating polluted air from American 
cities. Rather a big order. 


Downtown Rehabilition 


With the United States becoming 
more urban each day, the great cen- 
tral cities are having the fight of 
their lives to remain centers of 
trade, commerce, industry, trans- 
portation, and culture. As a result 
both major political parties are 
~ likely to insert a plank in their 
platforms calling for concerted ac- 
tion designed to curb the blight 
and deterioration of our older cities. 
The decaying central business areas 
are no longer able to compete with 
the suburban shopping districts. 


Russian Translations 


The Instrument Society of Ameri- 
ca’s program to translate import- 
ant technical journals of the Soviet 
Union as an aid to engineers and 
scientists of our country is being 
supported financially by the Na- 
tional Bureau of Standards and the 
National Science Foundation. It is 
hoped, however, that the Journal of 
Translation will become self-sup- 
porting through subscriptions ($20 
per year for six issues). 

The first year of the publication 
providing engineers and scientists 
with information on Russian activi- 
ties in the measurement sciences, 
is now available from the Instru- 
ment Society offices at 313 Sixth 
Avenue, Pittsburgh 22, Pennsylva- 
nia. The half dozen issues available 
carry a series of articles dealing 
with problems in linear, mechani- 
cal, electrical, and radio measure- 
ments, plus reviews, essays, and dis- 
sertations on the Soviet Union’s 
standards, measures, and measur- 
ing instruments. 


The Glen Canyon Picture 


Full scale concreting operations 
were initiated in mid-June on a 
new phase of construction of the 
great Glen Canyon dam site, on 
the Colorado River, in Northern 
Arizona. Four years from now the 
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700-ft high multipurpose barrier 
is scheduled to be completed. It 
will create a 186-mile long lake. 

From a standpoint of funds ex- 
pended, the $183 million project 
already is considered complete 
although there is little evidence 
as yet of any actual structure rising 
from the excavation in the depths 
of the 700-ft canyon. The Bureau 
of Reclamation said that total cost 
of the dam, with power plant, 
switch yard, and appurtenant fea- 
tures, will involve an outlay of 
$324 million. Placement of con- 
crete will signal the start of a 
long haul trucking job which is be- 
lieved to be unequaled in con- 
struction history. Approximately 
3 million barrels of cement will be 
supplied from a plant at Clarks- 
dale, Arizona. 

Total truck miles for this haul 
have been calculated by DUD 
(Department of Useless Data) to 
be 137 million miles. During the 
peak construction period of about 
three years, an especially con- 
structed cement truck rig, 60-ft 
long and carrying 27% tons, will 
leave Clarksdale on the 376-mile 
round-trip every 30 to 40 minutes. 


Picketing Problems 


Representative Phil Landrum, 
Democrat of Georgia, co-author of 
the Labor Reform Act of 1959, 
has branded the Thompson “Secon- 
dary Boycott” Bill (HR 9070) one 
of the most vicious pieces of class 
legislation which he has seen since 
coming to Congress. The bill, ap- 
proved by the House Labor Com- 
mittee, would permit so-called 
common situs picketing in the 
building and construction indus- 
try. Thus, a strike against any one 
of a number of subcontractors 
could result in picketing at the job 
site which might close down the 
whole construction job. NSPE also 
has gone on record against this 
bill, because in all probability it 
would bring undue union pressure 
upon employees of engineering and 
surveying firms in the construction 
industry. am 
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MULTI-ZONE 


BLATECOIL: 


IS AN EXCLUSIVE TRANTER 
ADVANCEMENT 

IN HEAT TRANSFER 
TECHNOLOGY 


The new MULTI-ZONE PLATECOIL introduces a new principle of coil design. The multiple 
header, multiple return pass arrangement produces FREE-FLO action. Steam is distributed to 
all levels of the coil almost instantaneously. This new design overcomes the problem of con- 
densate “trapping” — a disadvantage of common pipe coils and single-headered units—that 
robs effective heat transfer area. Only TRANTER PLATECOIL offers the extra capacity of 
MULTI-ZONE heat distribution. 


MULTI-ZONE PERFORMANCE SOLVES TOUGH TANK AND PROCESS HEATING PROBLEMS 


Better steam distribution provides a reserve capacity for heat 
transfer to overcome overload conditions which drop tank and 
process vessel temperatures. Heat-up time after tank or pro- 
cessing equipment shut-down is cut to a minimum. Tank tem- 
peratures are maintained within closer limits and production is 
improved. 


More effective heat transfer area and more heat transfer per 
square foot of area makes it possible to use fewer and more com- 
pact PLATECOIL units than is possible with other types of 
equipment. Valuable tank space is saved and the need for addi- 
tion of new tanks to get higher production is often eliminated. 


Add to these performance advantages, low cost of installation 
and operation, economical maintenance and scientific engineer- 
ing for the best answer to your heat transfer problems. 


Write for NEW 
Bulletin PBS ranter Manufacturing, inc. C Bt At€ é6i 
for complete data. 
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NEW, compact 


WESTINGHOUSE 
SERIES 1 
BUILDING-TYPE 
DISTRIBUTION 
SWITCHBOARDS 








COMPLETELY ACCESSIBLE FROM THE FRONT 


Each distribution section measures only 15 inches deep. 
All sections are attractively designed and finished in 
gray lacquer to provide a pleasing appearance. 


Designed for commercial buildings, Series 1 has been 
standardized for flexibility and low installed cost. Ade- 
quate wiring space has been reserved at top and bottom 
of each structure for incoming and outgoing cables. 
Series 1 may be installed against any wall where floor 
space is at a premium, since all components are acces- 
sible from the front. Additional distribution sections 
may be added later as dictated by increasing loads. 


For more details and layout information, contact our 
sales office near you or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. Ask for 
Publication SA-8667. J-93554 


You CAN BE SURE...iF wsWesti nghouse 


TUNE IN WESTINGHOUSE-CBS TV-RADIO COVERAGE, PRESIDENTIAL CONVENTIONS, JULY 10-29 
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Keep our roads on the GO 





Stee! construction offers adequate clearance and reduces height of approaches. 


Mr. Harold S. Woodward, partner, Seelye, 
Stevenson, Value and Knecht, agrees that 
nothing is easier to design with than steel. 


Mr. Williams D. Bailey, partner of the firm (left) 
supervises steel designs with his assistant, Mr. 
R. F. Shumaker (center), and Mr. Meivin Leonard 


Short-span steel bridge over the Connecticut Turnpike. Simple design saves engineering time and erection costs. 











Steel specified in over 95% 





of short-span bridge designs 


at Seelye, Stevenson, Value & Knecht, Consulting Engineers, New York, N.Y. 


The Bridge and Highway Division of this engineer- 
ing firm deals almost exclusively in the design of 
short-span bridges from 100 to 125 feet long. In the 
past few years, the firm has designed bridges for the 
New York Thruway, the Connecticut Turnpike, 
and large projects in Ohio and Virginia. More than 
95% of these bridge plans specify steel construc- 
tion, according to Mr. Harold S. Woodward, part- 
ner in the firm. 

Reasons for favoring steel construction. There is 
nothing easier to design with than steel . . . it takes 
only a fraction of the time for the designers to draw 
their plans, because considerably fewer mathemati- 
cal calculations are required. If changes have to be 
made, it is relatively simple with steel design. With 
some other forms of construction, any changes may 
mean redesigning the entire structure—a costly 
waste of professional manpower. 

Steel is available. This factor deserves serious con- 
sideration on any job. Steel is readily available and 
can be transported quickly and simply to the job. 


aad 


Steel goes up quickly. Bridge spans must be con- 
structed with least interference to traffic. The speed 
with which steel can be erected without normal 
traffic interruption is a big advantage. 

Steel permits maximum headroom—also, mini- 
mum approach alteration. According to Mr. Wil- 
liams Bailey, another partner in the firm, the use of 
slender steel beams keeps overpass approaches at 
a minimum in congested areas, and makes it pos- 
sible to allow for tight clearances with minimum 
disturbance to established roads and buildings. 

Steel reduces costs. Light construction with steel 
reduces foundation costs, and faster erection saves 
labor. New high-strength steels offer greater 
strength with even less bulk. 

United States Steel and the steel industry in gen- 
eral have greatly expanded facilities for manufac- 
ture of structural shapes and plates. You can con- 
fidently design in steel—the material you know 
best, and the material that offers most—knowing it 
will be available. USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Steel —San Francisco 

Tennessee Coal & iron —Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 





Know it by the 
yellow handle 


Use it because it embodies features 
never before combined in a needle 
throttling valve ... 


It is the first throttling and shut off valve 
that serves the whole range of pressures— 
from low to 10,000 psi— with equal efficiency 
all the way through. 

It is the valve in which body and stem 
guide are one piece—completely fused into 
an integral leak-proof unit by the exclusive 
Marsh ‘‘Conoweld”’ process. 

It is the valve in which the stem is precision 
machined and ground. Perfect stem align- 
ment and fine threads provide easy and 
precise throttling. Special ‘‘Marpak” packing 
always holds tight; never binds. 

Bodies of the 1900 series identified by the 
yellow handle are machined from high grade 
carbon steel bar stock marked in accordance 
with M.S.S. regulations showing size, ma- 
terial and service. Stems are 416 stainless 
steel. Valves are available in the patterns 
shown below; sizes 1%”, 4”, %”, ’%", %” 
and 1”, 

Marsh Needle Valves are also available in 
416 stainless steel throughout (identified by 
green handles). Write for bulletins. 

MARSH INSTRUMENT COMPANY, Dept. ~ Skokie, Ill. 
Division of Colorado Oil and Gas Corporation 

Marsh instrument & Valve Co. (Canada) Ltd., 
8407 103rd St, Edmonton, Alberta 


Houston Branch Plant, 1121 Rothwell St., 
Sect. 15, Houston, Texas 


SERIES 1900 
Conventional Marsh 


Construction Construction Veco ue Y; ) : r 
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The Legal Aspect 


MELVIN NORD, P.E. 


Consultant in Legal and Technical Problems 
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Conditions of the Concract: 


Assignment and Subcontracting 


LAST MONTH we began a compari- 
son of the “Conditions of the Con- 
tract” forms of the Consulting 
Engineers Council (CEC) and of 
the International Federation of 
Consulting Engineers (FIDIC), 
and we considered the role of the 
engineer, under these two contract 
forms. Here, we consider assign- 
ment and subcontracting. 


Assignment of the Contract 


Both forms contain provisions pro- 
hibiting assignment of the contract 
except under certain conditions, 
but these provisions differ signifi- 
cantly. The International form (Sec. 
3) says that the contractor “shall 
not assign the contract or any part 
thereof or any benefit or interest 
therein or thereunder” (except by 
discounting sums due or to become 
due with the contractor's banker), 
without written consent of the 
owner. The CEC form (Sec. 2.3.11) 
says that neither the contractor nor 
the owner shall assign any interest 
or obligation under the contract, 
without the written consent of the 
other party. No exception is made 
for discounting with the contrac- 
tor’s banker. 

Aside from the difference as to 
the parties bound and the excep- 
tion as to discounting, there also 
appears to be a further difference 
in the meaning of the word 


“assign” as used in these two 
forms. Unfortunately, “assign” also 
is used in two different senses in 
the law of contracts. In one sense, 
“to assign” a contract means to 
assign one’s rights under the con- 
tract. In another more ambiguous 
sense, the word may mean either 
the assignment of rights, or the 
delegation of duties or obligations 
under the contract, or both. It is 
never possible unilaterally to assign 
duties or obligations in such a way 
as to be rid of them; at most, one 
can delegate the duty of perform- 
ance to another while still being 
personally liable for the perform- 
ance. Therefore, it is always a 
source of confusion to refer to the 
assignment of obligations. 


Difference in Approach 


The International form (Sec. 3) 
appears to be limited to assign- 
ments of rights (although the 
language is not absolutely clear on 
this). The delegation of duties by 
the contractor is treated separately 
in Sec. 4 of the International form, 
which refers to subletting the 
whole or part of his duties. 

On the other hand, the CEC 
form refers to assignment of both 
rights and obligations in a single 
clause, limiting both the owner 
and the contractor.. This certainly 
means that neither the owner nor 


the contractor can delegate per- 
formance of his obligations to 
another person without the written 
consent of the opposite party. As 
to delegation of the contractor's 
obligations, this is clearly in accord 
with the CEC section (2.3.19) on 
subcontracts. But it certainly seems 
strange to say that the owner can- 
not delegate the performance of 
his obligation to someone else, 
when the only obligation he has 
which requires any affirmative per- 
formance is the payment of money! 
His only other obligation (Sec. 
2.3.08) is to provide the lands on 
which the work is to be done and 
which are required for access; if 
the CEC form is taken literally, it 
would imply that the owner could 
not sell the land during the con- 
struction work since then he could 
not guarantee access to the site. 
Furthermore, the owner's principal 
right in the contract is to have the 
work completed, and the CEC 
form distinctly says that he can- 
not assign such right. Therefore, 
there seems to be no way of 
escaping the conclusion that the 
CEC form prohibits the owner 
from selling the land during the 
existence of the contract. 


Intent Questionable 


If this is so, it is difficult to see 
why this is desired. Such a restric- 
tion on the owner is not needed 
in order to protect the contractor, 
since the owner can in no event 
unilaterally escape his personal 
liability, and since there is also 
in any event a mechanic's lien 
available which binds the real 
estate in the hands of a new owner. 

Probably what is really intended 
by the CEC form, insofar as obli- 
gations are concerned, is merely 
that neither party can escape his 
liability without the other's con- 
sent. Such a provision is unneces- 
sary, however, and to attempt to 
provide it in the manner used here 
leads to unnecessary confusion. 
Since one can hardly believe that 
a provision in a contract is mean- 
ingless, one is always tempted to 





assume that it means something; 
hence, here, one comes to the dis- 
agreeable conclusion that this pro- 
vision in the CEC form is intended 
to prohibit delegation of perform- 
ance by the owner. 

It is, in fact, difficult to see why 
the owner should be prohibited 
either from assigning his rights or 
delegating the performance of his 
duties. Neither of these benefits 
the contractor, and both unneces- 
sarily restrict the owner. There- 
fore, it is believed that a provision 
similar to the International form — 
only a little more explicit — would 
be preferable to the provision of 
the CEC form. 


Subcontracting 


The International form (Sec. 4) 
says that the contractor shall not 
sublet the whole of the works. Nor 
shall he sublet a part of the works 
without the engineer's prior writ- 
ten consent “which shall not be 
unreasonably withheld.” If he does 
sublet, under these conditions, the 
contractor remains liable for the 


acts, defaults, and neglect of sub- 
contractors. 

The CEC form (Sec. 2.3.19) is 
generally similar as to subcontract- 
ing, except that the contractor 
must submit the names of his pro- 
posed subcontractors to the owner 
for the approval of the engineer at 
the time specified in the contract 
documents or when requested by 
the engineer. There is no express 
provision that the engineer's ap- 
proval shall not be withheld un- 
reasonably, however, and it is not 
obvious whether or not this means 
that the owner has an absolute 
right to prevent subcontracting. 
Apparently, since the decision rests 
with the engineer rather than the 
owner, there is no absolute right 
to prevent subcontracting, but it 
would be better to specify this in 
the manner that it is done in the In- 
ternational form. 

The CEC form (Sec. 2.3.19), 
however, contains two useful pro- 
visions which are not found in the 
International form: (1) “The con- 
tract documents shall not be con- 





strued as creating any contractual 
relation between any subcontractor 
and the owner,” and (2) “The 
contractor shall bind every sub- 
contractor by the terms of the 
contract documents.” 

The first of these provisions 
presumably is implied in the Inter- 
national form; however, it is better 
to make it explicit. The principal 
legal problem involved here is 
whether a third-party beneficiary 
can sue in his own name under a 
contract. It is believed that the 
answer to this is “no” under the 
law of some foreign countries and 
“yes” in others. Under modern 
American law, the answer to this 
question is “yes;” therefore, such a 
provision is useful in preventing 
the possibility that the owner 
could be personally liable to a 
subcontractor under the contract. 
It should be kept in mind, how- 
ever, that though there is, in 
general, no personal liability of the 
owner to a subcontractor, a me- 
chanic’s lien may be just as effec- 
tive in practice. 


) 


The second provision, requiring 
the contractor to bind subcontrac- 
tors to the terms of the contract 
documents, is helpful in making 
certain that they are under a legal 
duty to do the work in the proper 
way. Since there is no contractual 
relationship between the owner 
and the subcontractor, the owner 
cannot maintain an action against 
the subcontractor, based on the 
contract. However, he is protected 
by the liability of the contractor, 
as well as by the tort liability of 
the subcontractor if he is guilty of 
negligence. 


Separate Contracts 


The CEC form contains a provi- 
sion (Sec. 2.3.18) saying that the 
Owner may let other contracts in 
connection with the work of the 
contractor, and requiring the con- 
tractor to integrate his work with 
that of other such contractors. It 
is the duty of the contractor to 
inspect all work of other contrac- 
tors which would prevent him 
from performing his own work 


properly and to notify the engineer 
of such irregularities. In short, the 
CEC form expressly acknowledges 
the possibility of the owner him- 
self being the general contractor 
on the project. 

The International form makes 
no such express provision. Instead 
it contains a provision of a different 
sort (Sec. 59), which permits the 
owner or the engineer to “nomi- 
nate” certain subcontractors who 
shall be regarded as subcontractors 
employed by the contractor. The 
contractor is required to employ 
these subcontractors, provided they 
will enter into a contract with him 
obligating themselves to the terms 
of the general contract and will 
indemnify the contractor against 
their failure to perform properly 
or against any injuries caused by 
the negligence of the subcontractor 
or his employees. This seems to 
indicate that the owner is not to 
act as his own general contractor. 
However, no doubt this could be 
arranged by amending the contract 
documents. am 
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WHITE SUPERIOR ENGINES: 


. help “keep score” at one of 
, America’s newest missile ranges 


The Eglin Gulf Test Range (EGTR), consisting of five 
missile tracking stations, extends 450 miles from Eglin AFB, 
Florida down the west coast to Cudjoe Key, 23 miles east of 
Pe. ae Key West. At Eglin AFB and at three of the five tracking 
stations, power is supplied by White Superior Model 
; 40-SX-6 engine-generator sets. Each of the five Superior 
iT engines on EGTR develops 361 BHP to produce 250 KW. 
At Cudjoe Key (shown below), two of the Superiors 
wy provide power for range safety equipment, trajectory 
J measuring systems, drone control and telemetering devices, 
from which data is sent back to Eglin. 


America’s newest missile range joins an impressive list of 
Superior-powered U.S. defense installations, which include 
the “Texas Towers,” portions of “DEW” line and the 
“SAGE” project, Atlas and other launching stations, and 
other missile tracking ranges. Government acceptance of 
White Superior engines for these installations is proof that 
Superior meets all requirements for rugged dependability, 
trouble-free maintenance and maximum fuel economy. 
Superior engines, from 215 to 2150 HP or 150 to 1500 
KW, can likewise be custom-engineered to meet your exact 
requirements, including automatic, unattended or remote 
controlled operation. Write for complete information today! 


DIESEL 


WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY 


Plant and General Offices: Springfield, Ohio 


U.S. Air Force Photos 
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ACCO 


for Better 
Values 


DESIGNED FOR DEPENDABILITY 


BAR STOCK VALVES FOR CLOSE CONTROL, 
ESPECIALLY SUITED FOR CLOSE-COUPLED INSTALLATIONS 


¢ rated for pressures up to 10,000 PSI + 


e The bar stock valve, designed originally by R-PaC 
engineers, is really a versatile performer. First de- 
veloped for instrument use, bar stock valves have 
proven to be the answer to valve problems of many 
different kinds. Designed for close control, they are 
ideal for throttling service. Their compactness makes 
them the natural choice for crowded locations such 
as panel boards. Economically priced, they serve in 
many applications as general purpose valves. And 
they are built in a wide variety of materials—can 
withstand extremely high temperatures and pressures. 


For example, the Fig. 1040-A Valve shown here, 
made from carbon steel, is rated for 10,000 psi at 
150°r. Each of these valves is individually tested at 


FREE WALL CHART 

**How to Protect Your Valves” 
Installation pointers, operating tips, clues 
to longer valve life. They are all on this 22” 
x 17” wall chart. Write for your free copy. 
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15,000 psi before it leaves the factory. 

R-P&C’s complete line of bar stock valves includes 
constructions in 12-14 chromium stainless steel, 18-8 
molybdenutn stainless steel and bronze. Sizes range 
from }” to 1” in globe and angle styles with female 
ends, male and female ends, or male union ends. 
For extremely severe throttling services, R-PaC bar 
stocks can be supplied with stellite discs for extra 
abrasion resistance. 

Your R-P&C distributor carries not only a complete 
line of bar stock valves but also a wide selection of 
gate, globe, angle and check valves in bronze, iron, 
and cast and forged steel. You will find the answer 
to your valve problem in his selection. 


R-P & C VALVE DIVISION AECO 
AMERICAN CHAIN & CABLE 


Reading, Pa., Atlanta, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadelphia, Pittsburgh, | % 
San Francisco, Bridgeport, Conn. wn 
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“QUARTZLITE 500” val 


NEW 


Only the Appleton Intenso “Quartzlite 500” is precision engineered to NEW an 


meet the lamp manufacturer’s efficiency and operating standards for ee: 
the new 500-watt, filament type, iodine cycle lamp. NEW NE W- 
Its new, compact design was specially developed for this powerful 
lamp to give you 19% greater, constant light output of 21 lumens per NEW NE 
watt ...and twice the average life of a conventional 500-watt lamp. 
That’s not all! For the first time, attractive lighting installations NEW. NE 
can be made in very small space areas — easily, economically. The 
special weatherproof unit design also puts light where you want it. NEW NEW) 
Its extremely sharp cutoff—in a rectangular beam spread—eliminates 
the usual need for beam overlap, yet provides adequate, uniform light iN EW NE 
for innumerable applications indoors and out. . 
For increased lighting efficiency in Industry « Business ¢ Recreation NEW © : NG: 
¢ Transportation, buy or specify the versatile Intenso “Quartzlite ; ™ 
500”. . . ideal for signboards, displays, outdoor sports, building security, : 
mobile equipment, storage areas and many other uses. NEW NEW 


WRITE TODAY FOR COMPLETE DETAILS NEW NE 











Sold through 


Ap p L FE T & Bes franchised distributors only 
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e/ectric company 
1701 Wellington Avenue, Chicago 73, Illinois 
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Revitalizing the City 

“Only if we recognize that the ur- 
ban crisis, which is the outcome of 
deep-seated disease which has 
progressed for 50 years, cannot be 
cured by administering aspirin in 
the form of unrelated small meas- 
ures, but that an over-all treatment 
based on a clear understanding of 
the problems is needed, will we 
be successful in revitalizing our 
cities. 

“Only if we are willing to accept 
the automobile for what it is—a 
servant to mankind and not a deity; 
only if we are willing to progress 
in a civilized manner, enlarging 
our concepts concerning the sepa- 
ration of incompatible uses; only 
then will we be able to live up 
to the challenge of the ’60s and 
create superior cities of truly hu- 
man environmental qualities for the 
dramatically increasing urban pop- 
ulation.”"—Victor Gruen in The Na- 
tional Civic Review, Dec. 1959. 


Building Code Problems 


“One of the most pressing needs in 
the [building] code field today is 
for enabling legislation on the state 
level which would allow municipal- 
ities to use ‘adoption by refer- 
‘Adoption by _ reference’ 
means that a community can avoid 
the often prohibitive expense of 
publishing in full in newspapers a 
proposed new code and then hold- 
ing long, sometimes costly hearings 
in connection with it, as is usually 


ence.’ 


“Quote... End Quote” 


required, Instead, ‘adoption by ref- 
erence’ laws allow the city to adopt 
an existing model building code 
without an involved, expensive ef- 
fort. Changes and amendments in 
these codes are made under the 
same local laws governing the en- 
actment of ordinances. Today, 
about 25 percent of the states have 
‘adoption by reference’ legislation 
which has made possible up-to- 
date codes for many communities 
which formerly had inadequate 
codes or none at all.”—Douglas 
Whitlock, Board Chairman of the 
Structural Clay Products Institute. 


The Importance of Engineering 


“The acclaim accorded to Soviet 
science on the basis of the demon- 
strated large payload capacity of 
Soviet rocket engine boosters is 
another indication of a tendency to 
attribute to science what is largely 
the result of technology. Make no 
mistake about what I am saying, 
Soviet science is good and is getting 
better . but the launching of 
Sputnik I did nothing at all to 
make an informed person believe 
that Soviet science was any better 
than he thought it to be the day 
before the launching. What it did 
show, and this is important, was the 
very substantial progress which had 
been made by Soviet technology in 
frontier areas. 

“The importance of engineering 
science and engineering are cer- 
tainly not diminished by the stead- 


ily increasing output of science and 
the speed with which this output 
‘an be put to practical use. To the 
contrary, the richer supply of raw 
material in the form of basic 
knowledge is making the job of 
the engineer ever more demanding, 
ever more interesting, and ever 
more important. The Air Force in 
its increased emphasis on science 
is not losing sight of the impor- 
tance of applied research and engi- 
neering. The applied research pro- 
gram of the Air Force is roughly 
10 times the size of the basic re- 
search program, and the basic re- 
search program as you are all 
aware includes the engineering 
sciences as well as the pure sci- 
ences."-—Dr. Alexander H. Flax, 
Chief Scientist, U. S. Air Force. 


Selling Engineering Knowledge 


“The capital goods industries are 
increasingly in the business of sell- 
ing highly specialized applications 
of engineering knowledge. Much 
remains to be discovered about the 
techniques and channels of market- 
ing such engineering knowledge. 
The sales force of the capital goods 
manufacturer often must assume 
the role of an ‘industrial equipment 
analyst.’ At this point, suffice it to 
say that the individual member of 
the sales force is much more likely 
to be called upon frequently as an 
‘engineering economist’ than has 
been the case in the past. Similarly, 
the post-sales problems involved in 
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How J-M Dutch Brand Rub ’R-Shim Helped Give 


10 Years Maintenance-Free Life to Vendors for Coke' 


Ka sponge rubber stripping with 
pressure-sensitive back, Rub’R- 
Shim graduated to its new ap- 
plication by passing a set of 
“survival tests’. The Cavalier 
Corporation of Chattanooga, Tenn., was design- 
ing its newest vendor for Coke to serve 10 years 
virtually maintenance free. In the “serve your- 
self’ door, between each of three plates of glass 
and plexiglas, Rub’R-Shim had to give cushion 
protection and to seal and insulate air spaces... 
perform its dual role for 10 years. 








One test subjected a cutdown version of the door 
to a million slams, equivalent of 10 years’ rough 
use. Others tested materiais for all-weather dur- 


t Coke—Registered trademark of The Coca-Cola Company. 


ability. A failure in just one test eliminated any 
material. Rub’R-Shim readily passed all, and 
became the door’s durable insulator/shock- 
absorber. 


As for manufacturing speed and economy, 
Rub’R-Shim proved as short on application time 
as it was long on lifetime. Pressure-sensitive, it 
adhered instantly, held permanently. 


See how Cavalier works with its Dutch Brand 
representative and makes him a part of its 
problem-solving team. Write for new 

booklet, “How J-M Dutch Brand | 
Products Helped Cavalier Build a \\ 

Better Vendor For Coke”. X 


JOHNS-MANVILLE DUTCH BRAND DIVISION 


JOHNS MANVILLE 


7800 South Woodlawn Avenue, Chicago 19, Illinois 


In Canada: Johns-Manville Co., Ltd., Port Credit, Ontario 


PRODUCTS 
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7-429 0 OE METERING TOPICS 


Accuracy within 22 
at all Flow Ranges 
with Propeller Meters 


Consistent accuracy over any given 
flow range is one of the outstanding 
features of a propeller meter. This is 
achieved by establishing the proper 
ratio of propeller rotation to the linear 
velocity of the flow and calculating 
the correct gearing to the mechanical 
totalizer. 

The efficiency of Sparling propel- 
lers is the result of extensive labora- 
tory tests which determined the exact 
pitch and set of the blades. Standard 
propellers are molded of rugged, 
resilient plastic which maintains its 
true shape for the life of the propeller. 
Normally, propellers are .8 of the 
inside diameter of the pipe. 


Every meter, from 2” to 72” in size, 
is thoroughly tested before it leaves 
the Hersey-Sparling plant. Unique 
volumetric test facilities, the largest in 
the world devoted exclusively to test- 
ing main-line meters, provide simu- 
lated field conditions. After the meter 
index is established by test, the meter 
is exactly calibrated and geared to 
register total flows with consistent 
accuracy guaranteed within 2% of the 
true flow. 


DIRECT TOTALIZATION . . . All Sparling 
meters provide direct ‘totalization, 
quickly read at a glance on a 6-digit 
straight reading totalizer. No compu- 
tations or tables need be consulted. 
The totalizer reads in any standard 
volumetric units—gallons, cubic feet, 
acre feet, etc. For installations that 
also require rate of flow, the Sparlin 
Indicator —Totalizer may be “ 
which provides both rate and totalize- 
tion. For operating auxiliary equi 
ment or remote instrumentation the 
totalizer is simply replaced with 
suitable controls. 


LOW MAINTENANCE .. . Sparling 
meters are known for their durability. 
They are designed and engineered 
with exacting tolerances to provide 
maximum service. Carefully selected 
materials, few moving parts and 
rugged construction assure years of 
accurate metering without the need 
of major maintenance. 


PIONEER IN PROPELLER METERS... 
Sparling propeller meters have been 
used extensively throughout the water 
works field for nearly half a century. 
Today, they serve practically every 
American city or town and are used 
widely around the world. Sparling 
equipment includes a complete range 
of Main-line meters of varied capaci- 
ties as well as recording instruments 
and control equipment for complete 
metering installation. 

Ask your Sparling field engineer for fur- 
ther information, or write for Catalog 
315-CE. 


ASPARLING orerea conrno cauirnent 
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applying engineering knowledge 
and methods are sometimes as de- 
manding as pre-sale negotiations. 

“There is, however, a much more 

important consideration than this. 
Current lack of emphasis on engi- 
neering knowledge as the end prod- 
uct — or at least as a major com- 
ponent — has led to a failure by 
capital goods firms to recover en- 
gineering costs in two situations: 
“1. Proper evaluation of cost. In 
those cases where sizable produc- 
tion runs are not possible, as of 
course is frequently true of the 
job-shop operations characteristic 
of the capital goods industries, un- 
less the market is convinced of the 
contribution made by the capital 
goods producer in engineering 
knowledge and thus takes into con- 
sideration engineering costs, the 
capital goods producer is liable to 
recover only a part of his total 
cost. Clearly, to recover total costs 
it will be necessary to get away 
from the traditional concept held 
by capital goods customers who, 
as a rough guide, measure the 
value of equipment in terms of so 
much per pound. 
“2. Preparation of bids. There is 
also the necessity of recouping the 
cost involved in preparing bids. 
Varying of course with the size of 
the contract, it is not unusual for 
a company to spend amounts run- 
ning into five figures in preparing 
such bids when obviously only one 
of the bidders will be able to get 
any return at all. While this will 
no doubt sound farfetched in terms 
of traditional practices in the capi- 
tal goods industries, it may well be 
that, as the specifications for 
equipment grow more and more 
complex and engineering proposals 
grow correspondingly if not pro- 
portionately costly, such estimates 
should be paid for much as an 
architect receives compensation 
for drawing up plans. 

“Beyond these two cases, we re- 
peat, it well behooves the capital 
goods industries to present an ‘in- 
dustry image’ — to use a means of 
expression common today — which 
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Four Climax sewage gas engines powering Three Climax engines, one Model K-67, and Model V-12 Climax engine in high capacity 
blowers and pumps in a Michigan sewage two V-85's driving vertical sewage pumps centrifugal pump service in a city water plant. 
treatment plant. through right angle gears. 


CILMI POWER 


for dependable municipal plant service 


Climax engines provide 
excellent low cost power 
for sewage and water 
treatment plants. These 
rugged, simply designed 
engines are engineered to 
give quick acceleration, 
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perform longer with 


less maintenance. 
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engine manufacturing company 
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Cleaver-Brooks starting service assures 
lasting satisfaction — it's included 
with the purchase of every Cleaver- 
Brooks packaged boiler you install 


Here’s how Cleaver-Brooks takes a big 
load off your shoulders. At the job 
site, a factory-trained specialist checks 
32 vital areas and personally makes 
sure that your customer’s Cleaver- 
Brooks boiler runs right from the start. 
He adjusts it carefully for the fuel it 
burns...checks over details of opera- 
tion...takes CO, ratings...starts the 
boiler and trains the operator in care 
and maintenance. 

This comprehensive service means 
superior performance, satisfied cus- 
tomers. It also means fewer hours on 
the job for you...less cost... fewer 
callbacks. But getting your customer's 
boiler off to the right start is just the 
beginning of Cleaver-Brooks complete 
follow-up responsibility. For example, 
the industry’s finest parts facilities 
available coast to coast and in Canada 
back up every boiler purchase .. . 
safeguard your customer's investment. 


66 


Cleaver-Brooks manufactures 130 
models of packaged boilers, 15 to 600 
hp, gas, oil or gas/oil fired. For the 
full story, call your representative or 
write Cleaver-Brooks Company, Dept. 
G, 321 East Keefe Avenue, Milwaukee 


12, Wisconsin. 


BOILER SCHOOL —A Cleaver-Brooks service- 
man also trains the boiler attendant... in- 
structs him in boiler care and operation. 
You're relieved of the time and cost of this 
important follow-up responsibility, 


Cleaver 


ORIGINATOR AND LARGEST PRODUCER 
OF PACKAGED BOILERS 


Brooks 





depicts them as selling highly 
specialized applications of engi- 
neering knowledge.” — Capital 
Goods Review, MAPI, April 1960. 


States Cut Use of Consultants 


“Use of consultants in the highway 
program continues to decrease. The 
states report plans to pay only $44 
million for consulting services in 
1960 in comparison with more than 
$64 million in 1959, a drop of 31 
percent. 

“This continues a trend that be- 
came obvious two years ago. Total 
expenditure for consulting services 
in 1958 was about $75 million 
(ENR April 23, 1959, p. 102). Ex- 
cept on the Pacific Coast, most 
states still use consultants to help 
absorb peak design loads. 

“Outside criticism of consultants 
in the highway program and 
strengthened highway departments 
have apparently been principal fac- 
tors in the decline. 

“Notable exceptions to the trend 
are Illinois and Pennsylvania. Both 
states plan to increase their ex- 
penditures for consulting services 
this year.” — Engineering News- 
Record, April 21, 1960. 


Prestressed Concrete 


“Prestressed concrete can be used 
for the structural skelton of build- 
ings of any height. Though it’s only 
a little more than a year ago that 
the nation’s first high- rise pre- 
stressed building was completed 
(14-story Diamond Head Apart- 
ment Building in Honolulu), a 
number are now under construction 
or on the drawing boards, includ- 
ing one that will be 32 stories. To 
illustrate how feasible prestress is 
for tall buildings, Professor Magnel, 
before his death, had designed a 
TV tower-office building for the 
Brussels World Fair made entirely 
of prestressed concrete and 2000- 
ft high (nearly twice as tall as the 
Empire State Building). If he had 
lived it most likely would have 
been built. 

“Combining of prestressing with 
thin shell design will increase in 
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Dracco Glass-Bag Filter 


Freedom from hot, corrosive dust created 
by metallurgical processes is one of the many benefits 
of using Glass-Bag Filters. The clean stack shown in 
the unretouched photograph testifies to the effective- 
ness of the Dracco system at Hudson Bay Mining & 
Smelting Co., Ltd., Flin Flon, Manitoba. 


Here is what the system does for Hudson Bay: 


ehandles 450,000 cfm of mixed reverberatory fur- 
nace and converter gases at 450°F. 


erecovers approximately 35 tons of valuable metal 
oxide dusts daily. 


e maintains operating temperature to prevent con- 
densation of exhaust gases and formation of 
corrosive acid dews. 


e eliminates air pollution 


(Left) Cooling tubes atop 
Glass-Bag Filter housing 
lower furnace gas tempera- 
ture from 800°F. to 450°, a 
full 150° below maximum 
advisable operating tempera- 
ture. Clean stack proves that 
filter removes all visible dust. 


(Below) System consists of 
12 ten-compartment Glass- 
Bag Filters. Gases at 800° 
are blown from electrostatic 
precipitator to cooling tubes 
which discharge to filter sys- 
tem, resulting in daily col- 
lection of about 35 tons of 
material. 
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AIRSTREAM | GLASS-BAG FILTERS 
CONVEYOR SYSTEM 


ereduces cooling equipment requirements, and 
costs, by 50% over conventional methods. 

e provides low-maintenance operation and gentle 
bag cleaning with SWING-CLEAN. 

Glass-Bag Filters, the most advanced equipment 
now available for fighting air polution and hot dust, 
have been proved-in-performance in the metallurgi- 
cal, chemical and cement industries. Virtually 100% 
collection efficiency is maintained at temperatures 
to 600°F. Maximum bag life is assured by either of 
two patented cleaning devices: (1) a mechanism for 
dust removal by sonics and (2) SWING-CLEAN, 
gentle swaying action. 

For full details on how Glass-Bag Filters can 
help you lick that hot dust problem, write: Dracco 
Division of Fuller Company, Harvard Avenue and 
East 116th Street, Cleveland 5, Ohio. 


airstream conveyors 
dust control equipment 





WHATEVER YOUR REQUIREMENTS 
FOR ROTARY PUMPS, THERE'S 


A ROPER 


TO DO THE JOB 


Series T .3 to 55 GPM 
Choice of 192 Models 


Pump and motor units . . . pump serves as end bell 


of motor. Require minimum space .. . 
stalled ... no coupling required . . . 


easily in- 
mount in any 


position. Each unit approximately same size as 
NEMA motor of HP required for driving. Open 
drip proof or totally enclosed motors; single or 


three phase as required. 
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ROTARY PUMPS 


Series F 1 to 300 GPM 
Pressures to 300 PSI 


Feature helical steel pumping gears, hardened steel 
shafts, bronze flange-type bearings. 4-port design 
with 8 optional piping arrangements (4 for CW and 
4 for CCW rotation) solves installation problems. 
With or without built-in relief valve in either 
mechanical seal or packed box construction. 





ROTARY PUMPS 


Series K % to 50 GPM 
Pressures to 150 PSI 


Extremely compact in all sizes. Helical pumping 
gears are hardened steel, with steel shafts and bronze 
bearings. Sizes 10 through 50 GPM have patented 
venturi suction and discharge principle for smooth 
flow and quiet operation. With or without built-in 
relief valve; packed box or mechanical seal, 
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ROTARY PUMPS 


Series H 5 to 75 GPM 
Pressures to 1000 PSI 


B® 
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Designed to operate at direct motor speeds. Used 
for all types of hydraulic mechanisms where high 
pressures are required. Hardened steel spur gears 
for maximum efficiency, and heavy duty roller 
bearings and bronze wear plates for long life service. 
Mechanical seal or packed box. 





ROTARY PUMPS 


Series 3600 40 to 300 GPM 
Pressures to 100 PSI 


Handle thick or thin liquids at slow speeds. Operate 
in either direction. Hardened iron pumping gears, 
hardened steel shafts, heavy duty bronze sleeve 
bearings. Mechanical seal or packed box. Series 
includes tank truck pumps as well as single mo- 
tor driven units with gear reduction. 





Send for 
“How to Solve Pumping Problems” 
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Roper Hydraulics, Inc. 


Manufacturers of Standard, Special and Custom Pumps for All Industries 


COMMERCE, 
GEORGIA 








use. Spans up to 1000 feet will be 
possible. 

“It's often said that European 
countries use more prestress than 
we ever will because of the low 
labor costs there. But that factor 
can be equalized in the United 
States through extensive mechani- 
zation of the manufacture of pre- 
stressed concrete products. 

“Prestress, of course, is hindered 
at present in many instances be- 
cause a local building code makes 
no provision for it. But there should 
be a National Building Code es- 
tablished by next year and that will 
give a tremendous boost to the 
wide acceptance of prestress. 

“Two other items which will con- 
tribute to an increasing use of 
prestress are a greater sophistica- 
tion of design and new materials. 

“For structural design in earth- 
quake areas, prestressed concrete, 
because of its high strength and 
flexibility characteristics, is much 
better than steel. 

“Prestressed concrete is being 
considered for the construction of 
sea water conversion and nuclear 
explosion tanks. It’s probably the 
only way they can ever be built. 

“Right now only one to two per- 
cent of new buildings are designed 
with prestress. Ten years from now 
I anticipate that figure will be 15 
percent.” — T. Y. Lin, This Earth, 
March/April 1960. 


The Public Works Explosion 


“A number of sources, including 
economists and others whose busi- 
ness it is to chart the future, pre- 
dict that the total dollar outlay for 
public works will top $30 billion 
by 1970—provided the gross na- 
tional product reaches an expected 
level of $700 billion. Compared 
with the $13.6 billion expenditure 
in fiscal 1957, this prediction fore- 
bodes intense activity in engineer- 
ing, construction, and financing 
circles. 

“Even so, there is a feeling that 
such expenditures might come too 
late. The nation’s population and 
industrial production may be grow- 
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Special purpose application...a standard steam package 


This Foster Wheeler packaged steam generator is 
standard in virtually every respect except for its 
unusually high design pressure. The AGX-series 
unit shown here will deliver over 65,000 lb of 
steam per hr to test high pressure steam turbines 
at DeLaval Steam Turbine Company, Trenton, 
N. J. The Foster Wheeler AGX-series packaged 
units are designed to operate at pressures from 
901 to 1,350 psi. 

Don’t let out-of-the-ordinary steam require- 
ments keep you from considering the economy 
and convenience of a packaged steam generator 
installation. The proven basic design of standard 
Foster Wheeler steam generators allows you wide 


latitude for adapting to special needs. 

Look at the features you have to work with. 
High steam purity, generous furnace volume, 
highly efficient convection tube bank, liberal 
drum size, removable drum internals, to name 
only a few. All necessary standard equipment is 
included. 

There’s no better or more complete packaged 
steam generator design available today at a 
comparable cost. Write for FW bulletin PG-58-2 
before you write specifications for any steam gen- 
erator from 13,000 to 100,000 lb/hr capacity at 
pressures from 270 to 1,350 psi. Foster Wheeler 
Corporation, 666 Fifth Ave., New York 19, N. Y. 


FOSTER f@ WHEELER 


NEW YORK LONDON 


PARIS ST. CATHARINES, ONT. 





this or this 


This is Dravo Tru-Weld Grating. In this 
cross section of a cross bar-bearing bar 
weld, the metal has fused together. 
There are no gaps to admit moisture or 
weaken the joint. It cannot come apart. 


Here fusion of metals is incomplete. 
There is a noticeable gap between bear- 
ing bar and cross bar, an open invitation 
to internal corrosion which can weaken 
the joint and add to maintenance costs. 


which weld for your grating? 


Tru-Weld grating is stronger because it is made that way. Its added strength 
comes from a manufacturing process that completely fuses the metal at cross 
bar-bearing bar joints and holds the bars to exact spacing. The result is grating 
that stands up under excessive vibration, heavy traffic or in areas where cor- 
rosive fumes and moisture are a problem. And Dravo Tru-Weld grating costs 
no more. 

Complete estimating, layout and fabricating services are available. Imme- 
diate delivery from stocks maintained at nearby Joseph T. Ryerson Service 
Centers will help you meet exacting construction schedules. 

For more information on this new, stronger grating, call the Dravo repre- 
sentative in your area, or write DRAVO CORPORATION, PITTSBURGH 25, Pa. 


DRAVO 
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ing too fast for normal programs 
to stay abreast, let alone catch up. 
These suspicions seem well- 
founded. Highways are jammed 
now, and the automotive industry 
cenfidently forecasts still higher 
production rates. Open dumps are 
inadequate, but only a few com- 
munities have studied ways and 
means of overcoming this deficien- 
cy. Hospitals are full, and the num- 
ber of people who need them most 
grows proportionately larger each 
year. Schools are overcrowded, and 
the birth rate hits higher levels 
each year. Parks and recreational 
facilities are added but not suf- 
ficiently fast to combat juvenile 
delinquency which has mush- 
roomed into a national problem. 
“Moreover, many existing struc- 
tures, roads, and systems are wear- 
ing out or becoming too small for 
the job they originally were de- 
signed to do. The period of major 
construction for public works was 
during the depression — well over 
20 years ago. Repairs and expan- 
sion programs now are needed just 
to keep existing facilities function- 
ing with some semblance of ef- 
ficiency.” — Fay, Spoftord & Thorn- 
dike, Inc. Bulletin, Vol. 5, No. 1. 


The Need for Mass Transit 


“No major metropolitan area in the 
world can exist indefinitely without 
a sound permanent system of mass 
transportation . . . There are factors 
of tremendous inertia, inherent re- 
sistance to change, and financing 
problems to be overcome. The 
successful growth of our Los An- 
geles community is dependent . . . 
on the ability of its citizens and 
leaders to overcome such resistance 
and implement the transit sys- 
tem...” — Irvan F. Mendenhall to 
the Los Angeles Metropolitan Tran- 
sit Authority. 


Dear Mr. Congressman 

“An article in the Chicago Daily 
News, March 2lst, states that in- 
vestigators of a special congres- 
sional investigating committee are 
probing the activities of several 
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It’s trackless” 
It’s fast-operating 





...it offers substantial 
cost advantages 


Here’s a brand new concept in industrial door design 
. . . and tests prove that it offers extraordinary 
dependability in its trouble-free operation. 


At the Byrne factory, one of these doors has been 
opened and closed more than 40,000 times, at a 
speed of 120 feet per minute, without a sign of 
failure of any part, This, theoretically, represents 
the average use of an industrial door over a period 
of ten years. 











In addition to speed of operation, the Byrnover 
Door offers many other advantages. It requires 
minimum head and jamb clearance. Because there 
are no interior horizontal tracks, it allows a clear 
unobstructed work area to within 18 inches of the 
door opening. It is equipped with positive safety 
features . . . is simple to install . . . and, of major 
importance, is lower in cost than comparable doors. 


A new brochure describes the Byrnover Door in complete 
detail including all general specifications 
Write for your copy . . . today. 


BYRNE doors, inc. 


1605 E. Nine Mile Road, Ferndale, Detroit 20, Michigan 


101 Park Ave., New York 17, N.Y. Cofritz Bldg., Washington, D.C 
Byrne Doors of Canada Limited, 4 Collier St., Toronto 5, Ont. 
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es, certain classes of ‘joints’ 
jon. They even took steps to 


Back in the era of bustles and high-bu 
were viewed by some as objects of scorn o 
eliminate this condition of the times throughtWe customary process of law. 
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Now, decades later, a completely new type of “joint” has appeared on the 
scene ,..no swinging doors on this one, either. It’s KAUL Presto-SEAL, the 
vitrified clay pipe that joints like magic. And—it’s gaining in popularity 
and certified approval by public works departments, engineers and contractors 
everywhere... by men who recognize the importance of fast pipe assembly, 
tight, permanent joints, assured resistance to root penetration and absolute 
shear load resistance. KAUL Presto-SEAL pipe features a new factory-molded- 
polyester compression joint with a high-quality rubber gasket permanently 
imbedded in the socket where it belongs. This revolutionary development 
has made Presto-SEAL a standard of quality on installations with rigid infiltration- 
exfiltration requirements. It’s your absolute assurance of leak-proof, root-proof. 
and corrosive-resistant lines that last forever. 


Manufactured to A.S.T.M. Specifications, Presto-SEAL is available in a com- 
plete range of pipe sizes from 4” to 36” diameter, with matching fittings. That’s 
right, one joint for all sizes of pipe! 


So, don’t wait for an Act of Congress to make known your wants, like the folks 
of yesteryear did. Write today for facts that prove Presto-SEAL pipe by KAUL 
is best by test for all industrial waste and domestic sewer jobs. 


/ 


| 


iH 


OW 
ATL 





states seeking evidence of collu- 
sion between state highway offi- 
cials and contractors in connection 
with the interstate highway pro- 
gram. To seek out and punish 
wrongdoers is important. 

“However, the subcommittee’s 
stated ‘interest’ in the use of con- 
sulting engineering firms for the 
design of a portion of these high- 
ways, together with the tone of sev- 
eral reports released by the Gen- 
eral Accounting Office, leave the 
impression that free enterprise, es- 
pecially in the profession of engi- 
neering, is suspect, without even 
the formality of examination. 

“The administration is doing a 
disservice to one of our most im- 
portant professions, and one famil- 
iar with what's taking place can 
only come to the conclusion that 
the administration’s policy is to do 
away with private enterprise in 
this field and force the highway 
engineer into employment with the 
Bureau of Public Roads or one or 
another of the political subdivisions. 

“I'm sure that I speak for all 
consultants in the highway field 
when I ask that an unbiased study 
be made at random nationally, and 
a true comparison of design costs 
for highways be made; that is, the 
cost in fees paid to consultants as 
opposed to the realistic costs of 
design for new construction, using 
the engineering personnel of the 
various highway departments. 

“The only fair basis of such a 
comparison is a percentage of con- 
struction costs. 

“We have a pretty good idea of 
the results of such a comparison, 
but to attempt to state exact figures 
would be just as silly and just as 
much without foundation as the 
remarks published by the GAO. 

“I personally request your reac- 
tions to these remarks; also, I would 
appreciate having your view of the 
administration’s policy in fostering 
or rejecting free enterprise in this 
important endeavor.” — a letter 
from Jack Campbell, Campbell & 
Maccabee, to U. S. Senator Everett 
M. Dirksen. aa 
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Front Cover: View in dry well of 
main sewage pump driven by 
Westinghouse 450/1250-hp 2- 
speed vertical synchronous motor 
in foreground. Constant-speed 
800-hp motor in background 
drives its pump through a 
variable-speed magnetic coupling. 
Dry well is illuminated with West- 
inghouse VEK-16 floodlighting. 
Discussing installation are: A. B. 
Janaszek, Westinghouse Sales En- 
gineer; M. B. Trimble, Westing- 
house Construction Engineer; 
N. J. Grady, Devlin & Ernst, 
Electrical Contractors; J. F. 
Laboon, Executive Director and 
Chief Engineer, Allegheny Coun- 
ty Sanitary Authority; A. A. 
Thomas, Engineer for Operations, 
Metcalf & Eddy, Consulting 
Engineers. 





J. F. Laboon, Executive Director 
and Chief Engineer of Allegheny 
County Sanitary Authority, 
shown beside system flow panel 
of the $100 million trunk sewer 
and treatment plant project which 
serves 70 separate communities. 
The mimic p “marae depicts flow 
conditions throughout a 69-mile 
network of tunneled interception 
sewers. The plant and its opera- 
tion incorporate the process of 
concentrating undigested sludge 
for incineration. 


J-94134-2 


Examining sewage treatment system plans in the director’s Over-all view of the main duplex control board installed in the 

office are N. J. Grady, M. B. Trimble, A. B. Janaszek, J. F. sewage pump station. This board centralizes control of the 

Laboon and A. A, Thomas. incoming power feeders, indicates alarm conditions for each 
main sewage pump and also provides centralized control of 
pump motor speeds and performance. Shown at far end of 
control board are A. A. Thomas, A. B. Janaszek, J. F. Laboon 
and N. J. Grady. 








Pittsburgh Sewage Treatment Plant 
builds for population growth 
of next 40 years 


Planning by the Allegheny County Sanitary 
Authority went far beyond today’s needs to antici- 
pate the requirements of 1970 and beyond, to the 
year 2000. The new Pittsburgh Sewage Treatment 
Plant which serves the combined populations of 
70 separate communities is now capable of han- 
dling the increased demands of 1970 populations. 
In addition, those structures and conduits which 
are not readily expandable are designed for the 
ultimate flow demands of the year 2000. 

The Westinghouse electrical distribution system 
specified was planned with the same anticipation 
of future needs. Each component was selected to 
perform as part of the completely coordinated 
system. The entire system is capable of ready ex- 
pansion to meet the increased power require- 
ments of the future operating load of the plant. 

Westinghouse electrical equipment supplied to 
Power-Up this 150-mgd sewage treatment project 
(max. rate, 300 mgd) includes: 


J-94134-3 


® 10,000-kva outdoor substation. 
@ Main pump control board. 


© Three main sewage pump motors (vertical, syn- 
chronous), 1250/450 hp, two speed, two frame. 

e Two main sewage pump motors (vertical, syn- 
chronous), 800 hp, 400 rpm. 

¢ Two major assemblies of high-voltage fused 
starters and metal-clad switchgear. 

e Five indoor dry-type power centers (150 to 
3000 kva). 

¢ Seventeen motor control centers as well as panel- 
boards, dry-type transformers and standard 
controls. 

© Westinghouse Life-Line® motors and gear drives 
which are utilized on pump, conveyor and 


auxiliary drives. (contd.) 
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Westinghouse 


M. B. Trimble and M. G. Grasha 
inspect electrical equipment in 
administration building base- 
ment. At right is rear of motor 
control center close-coupled to 
150-kva dry-type power center 
transformer; at left is a 75-kva 
Type DT-3 dry-type transformer 
feeding a Westinghouse NLAB 
lighting panelboard. 


General view of outdoor substation 
at Pittsburgh Sewage Treatment 
Plant. Shown is Westinghouse metal- 
clad switchgear used for incoming 
line, bus-tie and distribution service, 
as well as one of the 5000-kva oil- 
insulated power transformers at the 
station. Also shown are Westing- 
house disconnect switches, ground- 
ing resistors and outdoor substation 
structure. M. G. Grasha, Plant Elec- 
trical Engineer, discusses installation 
with M. B. Trimble. 


A. A. Thomas, J. F. Laboon, N. J. Grady and 
A. B. Janaszek shown in main control room with 
line-up of Westinghouse Ampgard* fuse starters 
for control of the main sewage pumping motors. 
Metal-clad switchgear in the middle of the 
assembly provides incoming line protection for 
each starter group. *Trade-Mark 





\ 
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General view of main pump station looking from 
the bottom of the dry well up to the main operat- 


Sewage plant builds for next 40 years (contd.) —_im# “or level 120 feet above. 


Powering-Up electrically for future growth provides 

many initial and future savings in public works projects. 

For information as to what such savings can mean to Cnen-cil view of Paitaieash: Beveee Sreetment 

you, call the Westinghouse elestrical construction engi- Plant. In foreground are the main sedimentation 
tae : . tanks and the effluent channel which discharges 

neer nearest you, or write: Westinghouse Electric Corpo- into the Ohio River. Circular building at far right 


ration, Box 868, Pittsburgh 30, Pennsylvania. J-94134-4 is main pump station, behind which is the incin- 
erator building with 300-ft-high stack, a landmark 

OWNER: Allegheny County Sanitary Authority of the installation. 

CONSULTING ENGINEERS: Metcalf & Eddy, Boston, Mass. 

CONSULTING ARCHITECTS: Ceili-Flynn, McKeesport, Pa. 


ELECTRICAL CONTRACTORS: Devlin & Ernst, Pittsburgh, Pa. 
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TUNE IN WESTINGHOUSE-CBS TV-RADIO COVERAGE, PRESIDENTIAL CONVENTIONS, JULY 10-29 








Steam 
for 
Jefferson 
Chemical 


Two new 120,000 
pound steam-per hour 
units installed in 
Port Neches plant. 


The needed additional power and process steam capacity 
for Jefferson Chemical’s expanded Port Neches plant is 
furnished by the two Vogt boilers pictured here, each 
with a capacity of 120,000 pounds per hour. The boilers 
are designed for 675 lbs. pressure to operate at 625 Ibs. 
pressure and 769°F, total temperature. The furnaces are 
equipped with gas burners and have water cooled front 
and side walls. 


Bulletins describing Vogt boiler installations in a —. Wena For Custom Installation 
Bulletin VF-VS-2 * 


’ Package Unit Bulletin 
heating are available on request. f\. PSG-3, address Dept. 


24A-BCE. 


variety of industrial plants for power, processing and 


Installation by C. F. Braun and Co., Engineers, 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


. SALES OFFICES: New York, Chicago, Cleveland, Dallas, Camden, N.J., St. Louis, Charleston, W.Va., Cincinnati 


STEAM 
GENERATORS 





A stupy of the NSPE survey re- 
port, The Role of the Consulting 
Engineer in Federal Public Works 
Projects, indicates that consulting 
engineers are getting short shrift 
on much government work. It ap- 
pears that there are as many fees 
falling below recommended mini- 
mums as there are above, using 
either the ARBA or NSPE pub- 
lished fee curves. Only a politician 
with an eye to election year votes 
could pretend to find any evidence 
of excessive payments to consult- 
ants. But one begins to wonder if 
the investigations might not be re- 
versed and aimed more at unethical 
fee cutting to get government work, 
Some fees are so ludicrously low 
they imply desperation. 


Corporate Practice for Engineers 


Corporate practice for consulting 
engineer firms was favored 51 to 
15 in a recent survey by the Illinois 
Association of Consulting Engi- 
neers. [ACE member firms voted 
almost 5 to 1 in favor of corporate 
practice, while nonmembers voted 
about 2 to 1 in favor. However, 
there is a considerable divergence 
of opinion as to the exact nature of 
the legal restrictions that should 
be placed on corporate practice if 
Illinois were to change the law to 
permit it. 

Estimates of the proper percent- 
age of stock ownership to be re- 
tained by professional engineers 
ranged from 51 to 100 percent, 
with the median falling at 85. The 


Heard Around 
Headquarters 


majority was in favor of limiting 
the right to seal plans to individuals 
only; restricting firm management 
to professional engineers; and lim- 
iting corporate officers to profes- 
sional engineers. Less than half of 
the respondents indicated that they 
would switch to corporate practice 
if enabling legislation was passed 
by the state government. Current- 
ly, about 25 percent of the respond- 
ents are practicing under corporate 
structures established prior to the 
passage of the Professional Engi- 
neers Act or under the Structural 
Engineers Act. 

Comments offered by those par- 
ticipating in the survey indicated 
only mild enthusiasm for corporate 
practice, with a number of firms 
indicating that they were unsure of 
its value. In the opposition camp, 
there were some strong negative 
statements, particularly with re- 
gard to the effect of corporate prac- 
tice on the professional status of 
the consulting engineer. 


Michigan Association Elects 


John W. Kushing, Lansing public 
utility consultant, was elected presi- 
dent of the Consulting Engineers 
Association of Michigan at its an- 
nual meeting in April. F. Spencer 
Weber, partner in Hazelet & Erdal, 
was elected vice president; Anton 
Krapek, partner in E. Roger Hewitt 
Associates, Inc., secretary; and 
George T. Crothers, partner in 
Stapert, Pratt, Bulthuis, Sprau & 
Crothers, Inc., treasurer, Directors 


MARJORIE ODEN, 


Eastern Editor 


are Karol Piotrowski, Robert H. 
Gove, and Arthur Gillespie. 

This Consulting Engineers As- 
sociation of Michigan has the 
doubtful distinction of being the 
only state association of consulting 
engineers that is a member of Con- 
sulting Engineers Council and also 
is a Functional Section of a State 
Society of Professional Engineers. 
It is likely to remain the only one, 
too. Most consulting engineers in 
Michigan, including a lot of mem- 
bers and ex-members, feel that the 
ideal of amalgamation is altruisti- 
cally excellent but practically a 
handicap to all. As one member 
put it, “Why shouldn’t we have an 
Oedipus complex; we did marry 
mother!” 


Publish Name of Expelled Member 


For the first time, the American So- 
ciety of Civil Engineers has sanc- 
tioned the publication of the name 
of a member expelled for violating 
the Code of Ethics. In line with a 
new policy, the name was pub- 
lished in near agate type in a re- 
port of board proceedings, in the 
April issue of Civil Engineering. 
The unlucky first is Edward A. 
Elevatorski, of Scottsdale, Arizona. 
“Mr. Elevatorski was found to 
have made false statements re- 
garding his educational status in 
his application for membership in 
the Society,” according to the write- 
up in Civil Engineering. 
Elevatorski has taught at the 
University of Arizona and is the 
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S ..... that’s on the job! Since no installation 
can be better than its equipment, it pays to be positive about the make and the maker! 


In the case of your air handling jobs, you can be positive about performance. Just specify Buffalo 
Air Handling Equipment and enjoy no-callback performance. You save service calls and the 
customer is happy. Your reputation grows! 


Buffalo Equipment—An 83-year Reputation on the Job. In the 

country’s biggest industrial and commercial installations ...in ocean liners, stores 

and power plants... Buffalo Fans, Pumps and Air Handling Units are performing 

dependably and efficiently. Many Buffalo Fans and Air Washers are still going 
strong after sixty or more years on the job! Performance like this reflects 
well on the firm doing the installing. On your next job, don’t make it 
“or equal” — make it ‘Buffalo’ and rest assured of satisfaction. 


BUFFALO FORGE COMPANY 


Buffalo, New York 


Buffalo air handling equipment to move, heat, 
cool, dehumidify and clean air and other gases. 


Buffalo Machine Tools to drill, punch, shear, bend, siit, 4 Buffalo Centrifugal Pumps to handle most liquids Squier machinery to process sugar cane, coffee and rice. 
notch and cope for production or plant 4 ut and slurries under a variety of conditions, Special p g ry /s. 
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PATHWAYS OF 
A PIONEER -.- 


DESIGNERS 
AND 
BUILDERS 


1947 was the year in 
which this first large (400 
gpm) automatic ionXchanger 
for the removal of silica 
from high pressure boiler 
feed water was installed. 
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Blazing the Way for 
De-I Developments 
Again we bring you an example of how IWT 
has always been in the forefront of the de- 
velopment of practical and successful ion- 
exchange equipment. The big boiler-water 
de-ionizer shown above is now more than 12 
years old, is still in operation, and has been 
joined by two more IWT units of similar size 
in this sprawling midwestern chemical plant. 
Many other early users of ILLCO-WAY 
ionXchange have since added to and modern- 
ized their installations as new developments 

became available, 


The pioneering work which IWT started in 
1937, with the advent of the first commercial 
ionXchange resins, is still being carried on - 
for the benefit of present users of IWT equip- 
ment, as well as future customers. New ideas, 
new processes, new resins, new methods of 
construction, new materials, new parts and 
accessories —- all these are under constant 
consideration from the foundation of long 
experience and with the zeal of the forward 
look. 


THIS EXPERIENCE 
CAN MEAN A LOT TO YOU 


If you need pure water for high-pressure 
boiler make-up or process use, or if you 
are considering the use of ion-exchange 
for purification or concentration of 
chemical products, be sure to take ad- 
vantage of IWT pioneering experience 
and specialized knowledge. Call your 
IWT representative. 


ILLINOIS WATER TREATMENT CO. 


840 EDs KFORD ILLINOIS 





author of a textbook. At last report, 
he was working for a consulting 
engineering firm. 

Prior to his ASCE troubles, Ele- 
vatorski was a member of the 
American Society of Mechanical 
Engineers. He _ resigned from 
ASME several months ago. 


CEAO Installs Officers 


New officers of the Consulting En- 
gineers Association of Oregon were 
installed at the recent meeting of 
the Consulting Engineers Council, 
in Gearhart, Oregon. The new of- 
ficers are: president, Harry Czy- 
zewski; vice president, Lloyd K. 
Clark; secretary, Irving E. Olsen; 
treasurer, Thomas C. Jamieson; 
new directors, Ray Chewning and 
James Howland; and holdover di- 
rectors, Robert Welty and Marvin 
Runyan. They were installed by 
C. C. Pate, past president of CEC. 


Choice of Two Policies 


Engineers Joint Council has had 
two policies submitted on the use 
of consulting engineers on public 
projects. Some time ago, the Ameri- 
can Society of Civil Engineers’ 
policy was submitted to EJC with 
a request for action. Consulting 
Engineers Council also has sent its 
“Statement of CEC Policy Regard- 
ing Private or Public Engineering” 
for possible EJC endorsement. The 
first question is “will EJC adopt 
any policy on private or public en- 
gineering.” This decision is not 
likely to be forthcoming soon. 


“Vanishing Americans” 


Joseph Amann, president of the 
Engineers and Scientists of Ameri- 
ca, told Consuttinc ENGINEER in 
1957 that ESA would love to union- 
ize employees of consulting engi- 
neers, but a limited budget at that 
time prevented any such aggressive 
action. 

Recently Consuitinc ENGINEER 
made another check with the union 
president to see if consulting engi- 
neers’ employees currently are in 
the union plan — of ESA or of any 
other union, The answer —“We 


consider consulting engineers as 
vanishing Americans, and therefore 
plan to make no effort to unionize 
their people,” Amann stated. 

At the time of the 1957 inter- 
view, ESA was in the midst of 
troubles. This group had —and 
still has — only engineer members. 
This caused a disagreement and the 
subsequent formation of the Engi- 
neers and Scientists Guild. The an- 
nounced ESG aim was the combi- 
nation of engineers and technicians 
into a single union because of their 
“common interests.” But ESG 
learned that it is easier to form a 
union than to run one, and ESG 
is no more. 

Among the first to leave ESA 
when the argument over “pure” 
engineer membership began was 
the powerful Engineers and Archi- 
tects Association, a West Coast 
group with about 15,000 members 
at the time. This organization had 
refused to pay a $1 per member 
special assessment for an organiza- 
tional fund, and was expelled as a 
result. 

EAA also proved to be one of 
the thorns in the side of ESG. As 
a former ESG official told Con- 
SULTING ENGINEER, EAA wanted to 
join the new union as a_ block 
rather than as individuals. Since 
this would have given EAA voting 
advantages, ESG insisted on indi- 
vidual membership. 

Amann said he knows nothing of 
this battle. He thinks one of the 
primary reasons for the collapse 
of ESG was that it included only 
members on the East and West 
coasts, with nothing between, “and 
East and West never got together.” 

Although ESA still limits mem- 
bership to engineers, the possibil- 
ities of setting up a separate group 
for technicians will be discussed at 
an August convention. 

The AFL-CIO has been making 
much noise recently about plans to 
organize engineers. Amann said 
they cannot for two reasons — the 
AFL-CIO does not have the neces- 
sary personnel, and the AFL-CIO 
has no understanding of what en- 
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The 


Robertson Aerator con- 
trols and mixes the air flow 


and delivers it according to 
thermostat setting. 


cells can carry wiring for 
and communlectionsel all finds. 


Robertson Q-Air Floor system 


... increase air conditioning 
efficiency and save construction money 


an may 


During the win- 
ter, Robertson 
Aerators sat- 
isfy heating re- 
quirements at 
65% of peak 
volume. 


For peak sum- 
mer cooling, 
aerators deliver 
100% volume 
and system 
runs at full 
power. 


As cold weath- 
er approaches, 
changeover de- 
vice adjusts 
system back to 
65% of peak 
volume. 


FLOOR FILL BEAM 271," 


te 
—— 374" 


SUSPENDED CENING 


— 


Simplified cross sections of ceiling-to-floor-above areas show old 
way left and Q-Air Floor right. Average compaction is one foot. 


Robertson 


Q-AIR Floor 
H. H. Robertson Company 


2431 Farmers Bank Building, Pittsburgh 22, Pa. 


in England—Robertson Thain Ltd., Ellesmere Port, Cheshire 
tn Canada—Robertson-irwin Ltd., Hamilton, Ontario « Edmonton, Alberta 
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Basically, Q-Air Floor is an outgrowth of Robertson Q-Floor, 
the quarter-century-old cellular steel subflooring system 
which provides quick, efficient construction and continuous 
wiring raceways in more than 15,000 buildings. Within its 
own thickness, and without disturbing the 2-foot module 
of standard Q-Floor, the new system provides pairs of wide 
structural cells for use in connection with dual-duct, high- 
velocity air conditioning. These load-bearing cells are adapted 
by the air conditioning contractor to transport air from 
horizontal supply ducts to mixing units for discharge into 
the room. 

The advantages of Q-Air Floor are threefold. The system 
includes the exclusive and patented Robertson Aerator, a 
mixing device with a seasonal changeover feature which 
keeps blower power at 65% of capacity except during peak 
summer load. Yearly power cost can be reduced as much as 
30%. Since Q-Air Floor saves an average of a foot in depth 
per floor section, as much as 5% in building material cost 
can be saved—depending on the rise of the building. And 
this compaction inevitably results in up to an 11% reduction 
in overall BTU requirements. 


Use the coupon for further infor- 
mation about this revolutionary 
system—already in successful use 
in a number of splendid buildings. 
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PIPE... 


PENBERTHY ejectors 
solve design problems 


Used in applications where mechanical 
pumps do not fit or are not economical, 
Penberthy ejectors simplify the handling 
of fluids, slurries, vapors, gases and even 
“hot” materials. Low-cost compact ejectors 
provide unique advantages in liquid trans- 
fer, heating, circulating, aerating, agitating, 
mixing, pumping, blending and in exhaust- 
ing air or vapor against a high vacuum. 


Series 1A and 20A 


SA 


Special Service 


Series 60A 





Series 60P 


Series 1A and 20A for a wide range of 
operations. 

Series 60A, fluid operated, for lifting, 
elevating and blending liquids 
and slurries. 

Series 60P in corrosion-resisting plastic, 
hydraulically operated. 

Special Jet Pumps in choice of materials. 





Your Inquiry will receive prompt, 
personal attention. 


PENBERTHY MANUFACTURING CO. 
Division of Buffalo-Eclipse Corporation 
Prophetstown, IIlinois 


82 





gineers want and need. “They 
might hire more people, but it 
would take them years to change 
their entire approach enough to at- 
tract engineers,” Amann added. 
Does Amann think the National 
Society of Professional Engineers 
functional sections in industry are 
doing the unions any harm or giv- 
ing them any competition? “No. 
These functional sections are man- 
agement dominated, and have been 
consistently unsuccessful to date.” 


Of and For the Experts 

A District Chief Justice, speaking 
at a symposium of the Association 
of Consulting Chemists and Chemi- 
cal Engineers, said that the com- 
plexity of court cases involving 
science and engineering is getting 
to the point where future appeals 
courts probably will have staff ex- 
perts. Or special courts will be pre- 
sided over by technical rather than 
judicial experts. 

“I do not approve of this, but I 
think it is inevitable,” explained 
Judge John Biggs Jr., whose juris- 
diction includes Delaware, New 
Jersey, Pennsylvania, and (for some 
gerrymandering reason ) the Virgin 
Islands. Judge Biggs is no stranger 
to the technical specialties. He 
holds a degree in chemistry, and is 
a former DuPont employee. In ex- 
plaining the complexity of modern 
civil suits, Judge Biggs gave as an 
example a recent case on which he 
presided. “We had 270 pages of 
patent specifications — two-thirds 
of it involving physics — and there 
is not a judge on the bench that 
could understand it without help.” 

The symposium also included at- 
torneys, a district attorney, and an 
insurance attorney, who gave their 
views on the problems of and with 
expert witnesses. 

Ordinarily, it was said, an ex- 
pert is requested to appear, and is 
not subject to subpoena. Among the 
things which could make him vul- 
nerable to subpoena are reports he 
might have written involving one 
of the parties to the court action 
or any endorsement of a client's 


project in an advertisement. In 
either instance, the expert could be 
called at the regular witness fee of 
a few dollars a day. 

There is no such thing as an “im- 
partial expert.” Anything that in- 
volves acceptance, rejection, and 
selection of data reflects the edu- 
cational background and the per- 
sonality of the man testifying. 

A plea also was issued to engi- 
neers and scientists asking that they 
keep technical language to a mini- 
mum in court cases. An expert's 
greatest value to an attorney fre- 
quently is outside the courtroom. 
The attorney looks to the expert for 
education on the technicalities in- 
volved. The expert also can help an 
attorney prepare questions to be 
asked during the trial. 


Case Under Review 

Engineers Joint Council, nearing 
the second anniversary of its re- 
quest for a tax classification under 
its corporate status, has been no- 
tified that the case now is under re- 
view. Earlier this spring, Engineers 
Council for Professional Develop- 
ment (which applied three years 
ago) was granted a 501-C-3 classi- 
fication. This tax grouping is for 
scientific, educational, and charit- 
able organizations, and allows 
ECPD to be a tenant of the new 
Engineering Headquarters Build- 
ing. EJC is hoping to be placed in 


the same classification. 


Fund Drive Under Way 


The newly organized Better High- 
ways Information Foundation in 
Washington currently is in the 
midst of a fund drive to raise $360,- 
000 for its first annual budget. Ap- 
proximately two-thirds of this will 
be spent on a public relations pro- 
gram to “tell the people of the 
need for and benefits of a long- 
range highway program, soundly 
financed.” Emphasis is to be placed 
at a “grass roots” level. 

Charter members of the Infor- 
mation organization are the Ameri- 
can Road Builders’ Association, the 
Associated General Contractors, the 
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Eight 1664 cfm Fuller rotary units compressing to 120 
psig in tandem sets to four 700 hp electric motors. Com- 
pressor plant supplies 13,200 cfm load to oil.refinery— 


for air tools, machinery, and other pneumatic uses. 


HOW FULLER ROTARY COMPRESSORS SAVE SPACE - 
CUT OPERATING COSTS,...at major eastern refinery 


To save valuable space in the compressor plant, 
a large eastern oil refinery installed eight two- 
stage Fuller rotary air compressors—using a 
unique drive system. Because of the simple 
direct-drive through flexible couplings permis- 
sible with Fuller rotaries, the refinery was able 
to drive dual sets of compressors by single, 
700 hp. electric motors. 


While this means savings in space, the rotaries 
are also operating with cost-cutting efficiency. 
In more than two years of service, these 


rugged compressors have required no down- 
time for repairs! 


Fuller 


pioneers in harnessing AIR 


JUNE 1960 


Simple design, rugged construction and pre- 
cision manufacture are the “‘secrets’” of Fuller 
rotaries’ dependability. The only moving parts 
are rotor, blades and bearings. There is no re- 
ciprocating action—hence no vibration. Smooth, 
quiet operation permits installation on light- 
weight foundations, on upper floors—saving in 
weight, bulk and cost of installation. 


For full details on the maintenance-free economy 
and high performance of Fuller rotaries, 
write today for comprehensive, illustrated 
Bulletin C-5A. C-343 


FULLER COMPANY 
118 Bridge St., Catasauqua, Pa. 


Subsidiary of General American Transportation Corporation, 
Offices in Principal Cities Throughout the World 
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197 or more 
When You Buy 


Chalfant 
ALUMINIZED 
STEEL 
CABLE RACKS 


@ The first cost is lower... The 
Life is longer ... The material is 
stronger! Your best buy for fast instal- 
lation and superior performance is Chal- 
fant Aluminized Steel Cable and Tubing 
Racks with exclusive boltiess crimp-type 
splice plates. 


@ 17 year tests prove a life 3 years 
longer than standard zinc coating on 
galvanized steel . . . Chalfant Alumin- 
ized Steel Cable Racks have a higher 
heat resistant rating than galvanized 
steel... In salt spray tests, aluminized 
steel lasted 3 times longer than gal- 
vanized steel! 


Write for Literature 


Chalfant coin." 


11523 Madison Ave. « Cleveland 2, Ohio 





Associated Equipment Distributors, 
and the Construction Industry 
Manufacturers Association. The 


latter has volunteered to raise 25 
percent of the funds needed. 


No More Consultants 


“As a result of the critical attitude 
of the House Appropriations Com- 
mittee last year on certain Federal 
agency engineering and design 
costs, one of them — the Bureau of 
Indian Affairs — changed its policy 
and has stopped using private con- 
sulting engineers,” according to 
Milton Lunch, NSPE legislative 
counsel. The agency contended its 
staff could do engineering cheaper 
and more efficiently than could con- 
sultants. Average cost was esti- 
mated at 8 percent, of which 3.5 
percent was specified as engineer- 
ing and design costs. The remain- 
ing 4.5 percent was not explained. 


Survey, But No Register 


Some time ago, the National Sci- 
ence Foundation asked Engineers 
Joint Council to decide if a com- 
prehensive register of United 
States engineers is needed, and if 
so, the best method of putting to- 
gether such a register. After con- 
siderable study, EJC recommended 
that no register be compiled. It 
was not the initial cost that was the 
deterrent, but the tremendous cost 
of keeping it up-to-date. 

However, the EJC committee 
now tells NSF that there is a defi- 
nite need for a survey of the en- 
gineering profession. Who are the 
engineers in this country, and what 
are they doing? These would be 
basic survey questions. 

A major survey of this type 
would cost an estimated $1 million. 
Tentative plans are for a mailing 
to all engineers in the nation, ask- 
ing their education backgrounds, 
details of their past careers, and 
data on exactly what their current 
jobs entail. It is hoped NSF will 
contribute a portion—or possibly 
all — of the money needed. 

Once the survey is compiled, uni- 
versities and all engineering or- 


ganizations could use the informa- 
tion to see if their current pro- 
grams are serving the needs of the 
profession. Future policies and pro- 
grams of many educational, pro- 
fessional, and technical groups also 
could be based on the findings. It 
also would make a superlative junk- 
mail mailing list. 

About one year ago, the Ford 
Foundation was requested to help 
finance a sample base survey of the 
profession. The Ford Foundation 
declined, and it was thought for 
some time the only way to get a 
survey made would be to divide 
the areas to be covered and ap- 
proach other foundations for help 
in financing portions of the study. 


Block Listing 


The Long Island Chapter of the 
New York State Association of Con- 
sulting Engineers is getting a 
special listing in the classified tele- 
phone books of Nassau and Suffolk 
Counties. This action was taken in 
an effort to help the public select 
consultants from the miscellaneous 
listings found under the “Con- 
sulting Engineer” headings in most 
telephone books. 


New York Legislation 


Out of the 4728 bills introduced in 
the New York legislature this year, 
seven directly affect consulting en- 
gineers in private practice: 

Engineer-Surveyor Partnerships — 
For some time now, New York State 
law has officially allowed engineers 
to form partnerships only with 
other engineers or with architects. 
However, a few engineers and land 
surveyors have gotten together, 
and about a year ago, the State 
Education Department took notice 
of this trend and put a stop to it. 
One Long Island firm, which had 
been practicing as an engineer and 
land surveyor partnership for many 
years was forced to split. The Long 
Island Chapter of the New York 
State Association of Consulting En- 
gineers, with the backing of the 
whole State Association, sponsored 
a bill to allow partnerships and 
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JUST OUT! 


A new line of Airfoil Bladed Fans with AMCA certified ratings 
Now, from American-Standard Industrial Division comes a new 
line of Airfoil Bladed Fans that exceed 90% in mechanical 
efficiency. A completely new design, these fans carry AMCA 
certified ratings, and are built for both general ventilation and 
industrial process applications. They are available in 27” thru 
10834” wheel diameters—in single and double inlet designs, with 
volumes from 3000 to 500,000 cfm. Send for Bulletin A1103. 
American-Standard Industrial 


Division, Detroit 32, Mich. In 


American-Standard 


>» 


AMERICAN BLOWER PRODUCTS @ ROSS PRODUCTS @ KEWANEE PRODUCTS 


Canada: American-Standard Products (Canada) Ltd., Toronto. 


Awsenican-Standard and Standard® are trademarks of American Radiator & Standard Sanitary Corporation. 
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joint ventures between engineers 
and surveyors, but the New York 
State Society of Professional Engi- 
neers opposed the bill. Usually, 
the two state groups agree on legis- 
lation. This bill passed the Assem- 
bly, but died in the Senate. 
Employment Agencies — For some 
time, attorneys, doctors, and other 
professional groups have been al- 
lowed to operate employment bu- 
reaus through their professional as- 
sociations. However, the New York 
law did not allow engineers, archi- 
tects, and land surveyors the same 
privilege. NYSSPE has been oper- 
ating a sort of employment service, 
but it was limited in scope because 
of this law. Now, an amendment 
to the General Business Law al- 
lows engineers, architects, and land 
surveyors to get jobs for associa- 
tion members. It was passed by 
both houses, and at last report 
awaited the governor's signature. 
Corporate Practice — Two bills to 
allow corporate practice of engi- 
neering met the usual fate. Neither 
passed either house. One used a 
new approach. Since a fee would 
be charged under this bill for the 
registration of corporations, it was 
expected to go to the Ways and 
Means Committee as a revenue 
measure. It did not. 

Employees — A bill, calling for “re- 
sponsible charge,” sought to allow 
a pupil or employee of a licensed 
engineer to be exempt from license 
requirements, only if he does not 
have responsible charge of profes- 
sional engineering work. Another 
bill attempted to strike out a pro- 
vision in current laws allowing em- 
ployees or pupils of an engineer to 
do professional work. Combined 
effect of the two laws would have 
been to allow unlicensed employees 
working under registered engineers 
the same privileges they now have, 
but would have clearly set the re- 
sponsibility on the registered en- 
gineer in charge. NYSSPE backed 
both bills, but neither passed. 
Stamps and Signatures—A_ bill 
sponsored by the engineers as a 
companion bill to a similar one 


sponsored by the architects would 
have provided that all plans and 
reports prepared by engineers or 
land surveyors or their employees 
must be stamped and signed by the 
person responsible. It died in Sen- 
ate Committee. 

Penalty Bill — This bill would have 
provided disciplinary action by the 
Board of Regents against any en- 
gineer who allowed his seal to be 
used on plans not prepared by him 
or his employees. Present fines 
would have been doubled, and the 
bill also required that public offi- 
cials not be allowed to accept un- 
sealed plans. This died in com- 
mittee in both houses. 

Safety Engineers —“Safety engi- 
neers” would have been defined as 
professional engineers and allowed 
to become registered and licensed 
under this bill. It was opposed by 
NYSSPE, and it died in committee 
in both houses. Another bill, which 
would have granted a professional 
engineering license to any safety 
engineer who had been practicing 
for 12 years or more suffered the 
same fate. 


New Electrical Show? 


The American Institute of Electri- 
cal Engineers’ board currently is 
considering the idea of holding an 
exhibition in connection with fu- 
ture annual meetings. Although 
there have been shows with AIEE 
meetings before, the national or- 
ganization never has sponsored the 
exhibits. If AIEE decides an elec- 
trical show would be a good idea, 
the first could be held in 1962. 
Takes that long to get these things 
organized. 


Curb Wage & Hour Rules? 


The National Society of Profes- 
sional Engineers has asked that the 
Fair Labor Standards Act be 
amended to give engineers the same 
professional status granted to doc- 
tors and lawyers. In a protest to 
the Labor Standards Subcommittee 
of the House Education and Labor 
Committee, NSPE asked Congress 
to curb “discriminatory actions 
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Electrical manufacturer ends corrosion problem 
... uses fume ducts and sewer pipe of Geon 


This major electrical equipment manufacturer solved 
his maintenance problems and cut costs by installing 
ductwork and pipe made from Geon vinyl. Ordinary 
pipe or duct would create corrosion problems in no time 
—but Geon is unaffected by most causes of corrosion. 

Sheet for duct use or pipe made of Geon vinyl is easy 
to use. Installation crews like it because it is so light 
in weight and easy to work with. Fittings, nuts and 
bolts of Geon vinyl are also available. Pipe can be 


B.EGoodrich 
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joined by threading or solvent welding. 

How can your plant gain from ductwork or pipe of 
Geon vinyl? Get more information today. Write Dept. 
GI-3,B.F.Goodrich 
Chemical Company, 3135 
Euclid Avenue, Cleveland 
15, Ohio. Cable address: 
Goodchemco. In Canada: 
Kitchener, Ontario. 
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ws 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON vinyls +» HYCAR rubber and latex + GOOD-RITE chemicals and plasticizers 
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_Tex-Vir 


Fe ciipto-sect 


LIFT STATION 
AN ADVANCED CONCEPT IN PNEU- 


MATIC EJECTOR STATIONS 


EXCLUSIVE SHELL WITHIN- 
A-SHELL DESIGN 
Elliptical-shaped outer shell com- 
pletely encloses the air storage 
tank and sewage receiver of this 
simplex sewage ejector station. 
This unique design provides max- 
imum protection for all com- 
ponents — plus easier mainte- 
nance and modification. Any 
component can be removed and 
replaced without removing the 
outer shell. 


SUPERIOR COMPONENTS FOR 
EXTRA DEPENDABILITY 

Brand names of motors, com- 
pressors, controls, and other 
Ellipto-Ject components are 
among the most dependable in 
American industry. You know 
you are getting the best when 
you specify Ellipto-Ject. 
INSTALLATION TESTED 

AND PROVEN 

Ellipto-Ject pneumatic ejector 
Stations are setting new stand- 
ards. Names of municipal and 
industrial users on request. 

Let Tex-Vit help with all your 
sewage lift problems. Tex-Vit 
also manufactures Delta-Ject, a 
duplex station incorporating the 
same design principles as the 
Ellipto-Ject. Other Tex-Vit pro- 
ducts include pneumatic ejectors 
and packaged pump stations. 


Write for 
Bulletin No. EJ-60 


TEX-VIT 


SUPPLY COMPANY 
MANUFACTURING DIVISION 


Dept. C-6, Box 117, Mineral Wells, Texas 





toward professional engineering, 
and to extend to that worthy en- 
deavor the same professional sta- 
tus and recognition accorded law 
and medicine.” 

Currently, the “salary test” states 
that engineering employees must 
earn at least’ $95 a week to be classi- 
fied as professionals. This test does 
not apply to attorneys or physicians 
engaged in the practice of their 
professions. Let’s not discriminate 
against underpaid engineers! 


Jersey Society Meets 


Biggest policy decision of the Con- 
sulting Engineers Functional Sec- 
tion of the New Jersey Society of 
Professional Engineers this year 
had to do with membership re- 
quirements. Who would be eligible 
to join? 

After studying policies of Func- 
tional Sections in Arizona, Idaho, 
Indiana, Kansas, and Wisconsin, 
the New Jersey group decided to 
limit membership to principals in 
consulting firms. The principals 
also must be members of the New 
Jersey Society of Professional Engi- 
neers. Having made this decision, 
the next question was to define 
a consulting engineering firm. This 
proved more difficult. The section 
voted to decide each applicant’s 
case on its merits, with a two-thirds 
approval of the present 59 members 
needed for acceptance. 

The membership requirements, 
along with a change of name to 
“Consulting Engineers of New 
Jersey (A Functional Section of 
NJSPE),” was adopted by the 
group and sent to the state trus- 
tees for endorsement. 

The licensing of planners still is 
much in the forefront, both among 
Functional Section members and 
the general membership. A_ bill 
which would have given licenses 
and seals to planners was intro- 
duced for the third year in New 
Jersey. Contending it would give 
planners a “toehold in the field of 
engineering,” NJSPE had opposed 
the bill. To the engineers’ surprise, 
the bill passed the Assembly and 


was sent to Senate committee. 
There, they have been assured, it 
will rest for the year. However, 
the engineers have been warned 
that next year’s best defense would 
be a good offense. A suggestion 
that the engineers’ registration law 
be expanded to provide a section 
for the licensing of planners was 
referred to committee. 

The McCamy case also was men- 
tioned. This is the case in which 
New Jersey architects brought 
charges against an engineer claim- 
ing he had been practicing archi- 
tecture illegally. The case devel- 
oped into a lengthy attempt to de- 
fine architecture and engineering 
and has attracted nationwide at- 
tention. In January, Herbert Tay- 
lor, engineer member of the special 
board hearing the case, died. Hear- 
ings may resume sometime in June. 
NJSPE is conducting a fund drive 
to help defray costs of the hearings. 

In the Functional Section meet- 
ing, the ethics committee reported 
collecting telephone books from all 
over the state. An estimated 140 
“questionable” firms are listed un- 
der the “engineering” classifications. 
The telephone company has told 
the engineers that it cannot refuse 
yellow page listings to anyone un- 
less it receives a notification from 
a law enforcement agency. 

The fees committee also an- 
nounced a revision of the Manual 
of Information on Professional En- 
gineering Services and Fees. The 
foreword has been revised in 
order to present a better introduc- 
tion of the consultant to the pros- 
pective client. The fee schedules 
also have been revised for clarity. 
A committee currently is working 
on the preparation of a recom- 
mended form of contract. 

David A Wiseman was named 
Functional Section chairman to 
succeed Bill Baumann. 

During the general _ session, 
NJSPE board members tried to de- 
cide whether exhibitions will be 
held in connection with future 
meetings. As President Edward B. 
Kirby explained, “Exhibits too often 
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COMBINATION 
STARTERS IN 


SPIN-TYPE 
ENCLOSURES 





Here’s Allen-Bradley’s Bulletin 713 combination 

starter with circuit breaker—featuring conveniently 

removable spin-type cover and base—for use in 

hazardous gas and dust locations. Inside you'll find Cutaway of Gael 

the time-tested A-B Bulletin 709 solenoid starter. ea "antentiog Caiieiaiis 


The consistent reliability of Allen-Bradley sole- starter. Screw-type cover and base A-B Bulletin 713 
noid starters is a result of their design simplicity. permit quick access to the starter Combination Starter 
With only ONE moving part, there's virtually noth- or she circuit breaker. 
ing to go wrong—this is your assurance of millions 
of trouble free operations. In addition, the double 
break, silver alloy contacts are a/ways in perfect 
operating condition—and remain so with no serv- 
ice attention. Also, all A-B starters have two 
permanently accurate thermal relays that protect 
motors against dangerous overloads. The reliabil- 
ity of these relays is not affected by atmospheric 
conditions or the length of time in service. 


NEMA 9 
; ; Hazardous Corrosive Hazardous 
To insure maximum production with minimum Dest Lecntions 


maintenance, insist on Allen-Bradley quality motor Tr partes Op neg 
control. Please write for full information. 1 ee eget age or gr Septet 


tion of Allen-Bradley control, bolted covers are not a problem. 


Allen-Bradley Co., 216 W. Greenfield Ave., Milwaukee 4, Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


Quality 
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Your systems’ sentry, Scam De-Line annunciators, now 
offers a new MAGNA-PLAC nameplate which provides a 
full 10%” of engraving area—70% more than conventional 
nameplates. 

MAGNA-PLAC gives engineers increased area to more 
accurately describe condition variations or to employ larger 
characters for greater visibility. MAGNA-PLAC is inter- 
changeable with standard Scam nameplates and optionally 
available on De-Line units without extra charge. 

Other De-Line features include side by side or stack 
mounting for practical, economical system expansion; a 
single plug-in relay for both normally open or normally 
closed contacts; and sequence options after installation. 

Yes, continuous product improvements such as MAGNA- 
PLAC, flexible application, ruggedness and reliability are 
what make De-Line the engineer’s annunciator. 


Complete MWMonttoring Systems for Industry 
INSTRUMENT CORP. 


Dept. E, 1811 W. Irving Park Rd., Chicago 13, Ill. 


Representatives in Principal Cities 








WRITE FOR MORE INFORMATION on De-Line MAGNA-PLAC. Just sign and attach 
coupon to company letterhead. 


NAME 














control when and where we hold 
our conventions. It is not where 
we want to meet, but where we 
have to meet.” Discontinuing ex- 
hibits would mean raising dues 
(recently increased to $12). This 
was referred to committee. 

NSPE President Harold A. 
Mosher gave a progress report. He 
predicted that New Hampshire and 
Kentucky organizations will join 
NSPE at the annual meeting in 
Boston, giving NSPE chapters in 
all 50 states. 


“Erroneous and Misleading” 


Paul Robbins, executive director 
of the National Society of Profes- 
sional Engineers, has stated that 
the Comptroller General gave a 
House Subcommittee “highly er- 
roneous and misleading” advice 
concerning consulting engineers. 
In a statement to a House Appro- 
priations subcommittee, Robbins 
took issue with recent testimony of 
Comptroller General Joseph Camp- 
bell during which he made the 
statement that “the extensive use 
of consulting engineers substantial- 
ly and unnecessarily increased the 
cost of that engineering.” 

Robbins said NSPE objects to 
“blanket statements of the type re- 
sorted to by the Comptroller Gen- 
eral in the absence of any attempt 
to offer documentation or evidence 
to indicate that the use of state em- 
ployed engineers for similar work 
is less expensive to the state or Fed- 
eral government.” 

Attention also was called to the 
Federal-Aid Highway Act, which 
“clearly authorizes the use of con- 
sulting engineers.” 


Electricals Redistricting 


The Board of Directors of the 
American Institute of Electrical 
Engineers has created a 15th dis- 
trict by splitting its Southwest dis- 
trict. The Southwest district now 
includes New Mexico, Texas, and 
a portion of Louisiana, while a new 
Mid-America district encompasses 
Kansas, Missouri, Oklahoma, and 
Arkansas. am 
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One-story construction? Floor space valuable? Don’t want long runs of ductwork? 


9 times out of 10 this is the most economical 
way to heat and cool a one-story building! 


With the new Carrier Commercial Weather- 
maker*, year-round air conditioning can be de- 
signed and installed more economically than 
ever in one-story commercial or industrial build- 
ings. It isn’t necessary to give up an inch of 
valuable floor space, because this Weathermaker 
unit installs on the roof. And it isn’t necessary 
to install expensive and unsightly ductwork, be- 
cause the unit connects directly to a ceiling air 
grille. Notice the application here. 


This unit is also designed to install with a 
minimum of time and trouble. It needs no 
water, no refrigeration piping, no charging with 
a refrigerant. One or more units can be installed 
as required, and with the following capacities: 
7.5 tons of cooling and 200,000 Btus of heat 
... or 10 tons and 250,000 Btus. What’s more, 
the motor-compressor is protected by a 5-year 
warranty. 

















This Carrier 48B Commercial Weathermaker puts both 
For complete details about this Carrier Com- the heating and cooling plant in the most economical 
mercial Weathermaker, call the Carrier dealer of locations—the roof! It is supplied ready for fast 
a He’ listed ; the Yell : Pp 0 one-unit installation. It is factory charged with refrig- 
ear you. He's listed in the Yellow Pages. Or 


: Pari ¢ > : erant, equipped with refrigeration piping and quickly 
write Carrier Corporation, Syracuse 1, New York. connected through the roof to a ceiling air grille. 


*Reg. U. S. Pat. Off. 


BETTER AIR CONDITIONING FOR EVERYBODY EVERYWHERE 


Carrier 
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(iss) MAN-TEN High-Strength Steel saves 600 tons 


Burlington Bay Skyway. Owner: Ontario Department of Highways. De- 
signer: Foundation of Canada Engineering Corporation Limited. 22-span 
fabricator and erector: Runnymede Steel Construction Limited. 


3,000 tons of USS MAN-TEN High-Strength Steel were used in 22 deck- 
truss type spans to reduce weight and costs of the Burlington Bay Skyway. 
MAN-TEN Steel is shown in color in the typical deck-truss span drawing 
at the right. Because each truss for the 250-foot spans weighed 110 tons 
rather than 130 tons, it was possible to erect a complete truss in one 
piece with only two cranes. This materially reduced erection costs. 


New color movie available—“‘Challenge at Carquinez.” A 27-minute, 16mm. 
color film showing the design and construction of the unique Carquinez 
Straits Bridge. Ideal for engineering groups. For booking information, 
write United States Steel, Pittsburgh Film Distributing Center, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. 
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of dead weight in Canada’s longest bridge structure 


Canada’s new Burlington Bay Skyway 
breaks a serious traffic bottleneck between 
the city of Hamilton and the town of Bur- 
lington at the west end of Lake Ontario. 
The entire roadway, totalling 8,400 feet in 
length, is really an elevated four-lane high- 
way with 75 distinct spans. At its peak in 
the massive central section, the skyway 
towers 210 feet in the air. It accommodates 
50,000 cars per day . . . cost $13.5 million. 


How High-Strength steel saved weight and 
money. All 75 spans were first designed to 
use carbon steel. Then, in order to reduce 
costs, cut weight, and still retain the needed 
strength, 22 deck-truss type spans were 
modified to take advantage of the higher 
strength of USS Man-Ten Brand Steel. 
Man-TEN Steel has a minimum yield point 
of 50,000 psi—50% higher than carbon steel. 


98 pounds per foot saved. With USS Man- 
TEN Steel it was possible to eliminate a 
large number of reinforcing plates and extra 
fabrication costs. A typical MAN-TEN Steel 
section weighed only 426 pounds per foot 
compared to 524 pounds per foot for carbon 
steel. This added up to a total saving of 600 
tons of steel in the 22 spans. In this type of 
structure, each pound saved on the super- 
structure permits a saving of three pounds 
in the substructure—a total of four pounds 
at the footing. 


Fabrication costs reduced. The use of sim- 
ple rolled sections rather than built-up sec- 
tions made a sizable reduction in fabrica- 
tion costs of about $20.00 per ton for the 
average location. In addition, maintenance 
costs are expected to be much lower because 
of the elimination of extra plates and rivets. 


For more information about USS Design 
Steels—MAn-TEN, Cor-TEN, TrI-TEN 
Brands and “T-1” Constructional Alloy 
Steels, write to United States Steel, 525 
William Penn Place, Pittsburgh 30, Pa. 


USS, MAN-TEN, COR-TEN, TRI-TEN, and “T-1" are 
registered trademarks 





United States Stee! Corporation—Pittsburgh 
American Stee! & Wire—Cleveland 

Columbia- Geneva Stee!—San Francisco 

Tennessee Coal & iron—Fairfield, Alabama 

United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Steel 
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International Paper now 
burns coal as low-cost fuel 


When the International Paper Company—one of the largest paper com- 
panies in the country—made plans to double its production output, at its 
Mobile, Alabama plant, an engineering survey was made of power and 
steam facilities. This study indicated the need for increased boiler capaci- 


ty. It was decided to install new modern coal-burning equipment. 


Coal was chosen when estimates pointed up its low cost compared to 
other available fuels. And, for full use of coal’s inherent energy content, 
the new power plant utilizes the latest in coal-handling and combustion 
equipment. Burning coal the modern way continues to pay off in steam 
generating efficiency and substantial fuel savings for International Paper. 


Coal is lowest cost fuel 
Today, when the annual cost of fuel often equals the original cost of the boilers, 


you should know that bituminous coal is the lowest cost fuel in most 
industrial areas. And modern coal-burning equipment gives you 15% to 
50% more steam per dollar, while automatic operation trims labor costs 
and eliminates smoke problems. What’s more, tremendous coal reserves 
and mechanized mining procedures assure you a constantly plentiful 
supply of coal at stable prices. 


Technical advisory service 


All companies planning a new power plant, or the remodeling of a present 
one, should consult an engineering firm on its design and construction. 
As a matter of fact, every Bituminous Coal Institute advertisement advises 
its readers to take this step. When you have such a project, our Engineering 
Staff will be glad to assist you in your fuel cost survey with any coal infor- 
mation you may require. 


BITUMINOUS COAL INSTITUTE 


A DEPARTMENT OF THE NATIONAL COAL ASSOCIATION 


Dept. CE06, Coal Bldg., 1130 Seventeenth St., N.W.,Washington 6, D.C. 
See our listing in Sweet's Files: A-30]/ Bi; PE-4a/ Bi; IC-18b/ Bi 


rey: | 


Hagan Boiler and Fuel Control panel regulates 
two 450,000 lb/hr Babcock & Wilcox boilers for 
complete, automatic control of steam generation. 
Generators and steam distribution are also con- 
trolled here. Feedwater control, Bailey Meter Co. 
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View from roof of power plant showing river 
barge delivering coal. Harnischfeger Crane unloads 
barges into hopper which feeds crusher. From 
here, Jeffrey Conveyor on right moves coal into 
inside bunkers, then into 650-ton Neff & Fry silo. 
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SEND COUPON FOR NEW BCI PUBLICATIONS 


Guide Specifications, with complete equipment criteria and boiler room plans: 


Bituminous Coal Institute, Coal Building, 

1130 Seventeenth Street, N.W., Washington 6, D.C. CE 06 

Gentlemen: Please send me: 

( GS-1 (low-pressure heating plant, screw-type underfeed stoker) ; 

[) GS-2 (high-pressure heating and/or process plant, ram-type underfeed stoker ) ; 
() GS-3 (automatic package boiler for heating and process plants) ; 

(] Case histories on larger plants. 


Name_ 
Title 


Company 





Address. — — — = nineties sciianieeatilcnissiaidindli 
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PROPELLAIR® 


Ventilating 
Equipment 


Cutaway shows 
design features of 
the Sky-Blast 


Free-Flow SKY-BLAST® 
Roof Ventilators are 


WEATHERPROOF! 


Even if the rain comes down in buckets, there’s no need for 
weather covers on Sky-BLasT roof ventilators. In operation, 
the powerful airstream keeps out snow, rain and sleet. At 
rest, butterfly dampers form a water-tight seal, won’t leak a 
drop. With no interfering covers, more air is moved at less 
cost. Fumes are thrown high in the air to prevent re-entry 
into the building and to eliminate roof maintenance prob- 
lems created by other types of ventilators. Wind velocity or 
direction can’t affect performance. Heavy gage steel sur- 
faces are hot-dip galvanized for real sou’wester protection. 
With patented, non-clogging rainshed, low wind guard, rug- 
ged base and condensate drain, it’s always fair weather be- 
neath a Sky-BLast. Wind tunnel proven ratings to 78,000 
cfm. Send for bulletin 680—CE 


PROPELLAIR- 


@ a 6 Ga 


SKY-BLASTO TUBEAXIAL EXTENDED BELT MAN 
CONNECTED ROOF VENTILATOR and VANEAXIAL SHAFT DRIVEN COOLERS 


MOVING AIR IS OUR BUSINESS® 
96 





Presenting 


Our 
Authors 


Cedric S. Carstens is a pioneer in the field of pro- 
fessional liability insurance. In 1946 he prepared a 
new broad form policy which was first issued to a 
large New York City architect and underwritten 
by Lloyds of London. In 1957 he collaborated with 
the Fidelity and Casualty Company in preparation 
of its new professional liability insurance policy, 
which has been sponsored by the Consulting En- 
gineers Council. 

Carstens began his insurance career as a safety 
engineer with Metropolitan Life and was licensed 
as an insurance broker in 1930. Two years later he 
became associated with the firm of Davis Dorland 
& Company, and in 1945 he joined the staff of H. C. 
Hauth Company. Since that time he has specialized 
in the construction and engineering insurance field. 
His article (page 98) spells out the specific areas 
of legal liability which court interpretations are 
expanding to take in the consulting engineer — 
whether he likes it or not. 


Donald R. Lueder is president of Geotechnics and 
Resources, Inc., a firm which is using aerial photo- 
graphic methods for remote mapping of topog- 
raphy, geology, soils, materials, and rock on earth. 
Under contract to the National Aeronautics and 
Space Administration, the firm presently is study- 
ing these techniques for use in mapping the sur- 
face of the moon. On page 120, Lueder discusses 
some interesting facets of this assignment. 

A graduate of Cornell, with a B.S, and an M.S. 
in Civil Engineering, Lueder has a broad back- 
ground in photogrammetry and soil mechanics as 
a practicing engineer in both civil and government 
work, and as a teacher. He is the author of the 
book Aerial Photographic Interpretation, and has 
written numerous articles and technical reports. 
His technical society activities include work on 
various committees, and he is a registered engineer 
in several states as well as Canada. a> 
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@ Four of many Yarway Welbonds installed in @ Four Yarway Welbonds on main steam line to @ Six of 900 Yarway Welbonds at southwest 
large eastern public utility plant. Steam pres- turbine at southern power plant. Press. 2310 utility. Boiler drum pressure in this plant— 
sure 1850 psi; temperature 1000°F. psi; temp. 1000°F. Over 100 Welbonds here. 2150 psi; superheat temperature 1005°F.; 


EASY-GRIP, 
GUIDED VALVE STEM OF Nei VENTILATED 
#321 STAINLESS STEEL ~» HANDWHEEL 
—will not “pit’’. Self-aligning, ~ 
stellite-faced disc. 


HIGH TEMPERATURE 
INHIBITED STEM PACKING 


—furnishes double insurance 
against packing leaks. 


UNIQUE SEAT DESIGN 
Thermal compensating groove 
prevents distortion during 
assembly welding and 

when welding valve into line, 
permits perfect seating of disc 


for positive seal. a / ACCESSIBILITY 

Integral seat is stellite-faced. . La —all working parts readily removed 
through top of yoke. Jack action 
of stem forces out old packing. 


ONE-PIECE FORGED 
CHROME-MOLY STEEL 
BODY AND YOKE 


———=- FASY FLOW BODY 
—smooth inner contours 
cut down turbulence and 
reduce pressure drop. 


WHY VARWAY WELBONDS ARE SPECIFIED 
FOR HIGH PRESSURE VALVE JOBS 


WELBOND valves—because they are designed specifically to provide better, 
longer maintenance-free service in high pressure/high temperature power 
plants—have won resounding acceptance from boiler room operators every- 
where. WELBOND performance speaks for itself. 


Look at the advantages above! Try WELBONDs in your plant—for high 
pressure boilers, in all general services requiring small valves (4%4” through 
2%”). Write for free Yarway Bulletin B-454. 


YARNALL-WARING COMPANY, 100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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They Say It’s All 





C. S. CARSTENS 








H. C. Hauth Company, Inc. 
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AN INCREASING share of current building con- 


struction cost is being diverted to 
Cp exclusive mechanical and electrical equip- 
ment. For consulting engineers 


practicing in these fields, the result has been more 
intricate design and more rigid performance re- 
quirements. Meanwhile, the structural engineer has 
been forced to design adequate buildings, often 
with proportionately fewer dollars. These growing 
demands on consulting engineers in all fields of 
practice have greatly increased the possibility of 
performance failures. The evidence for this is 
readily obtainable from insurance company claim 
files showing payments for damages resulting from 
liability incurred by consulting engineer firms. 
Here are some recent examples. 

{ The air conditioning system installed in a large 
building with horizon glass exterior on two sides 
failed to function satisfactorily. Redesign and 
extensive alterations cost a very substantial sum 
as an extra. The owner filed a large claim for 
damages against the engineer when it was found 
that miscalculations of heat gain through the glass 
were the cause of the trouble. 

{ A snow melting system that specified forced cir- 
culation of hot water through coils under the 
driveway of an industrial plant failed to perform. 
It was necessary for the engineer to redesign the 
entire system after much of the initial work had 
been completed. The cost of the extra work was 
paid as a claim under the engineer’s professional 
liability policy. 

{ Severe damage was caused by water overflowing 
from the stalls in a shower room in a college dormi- 
tory. The drains were found inadequate to carry 
off the water when the showers were all in use. 
The specifications of the mechanical engineer were 
found inadequate. 

{ Loads were underestimated for the chapel of a 
seminary when a heavy terrazzo floor was installed 
and a large altar and organ added. More steel was 
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Your Fault! 


The consulting engineer may be responsible not 


only for his own technical miscalculations in 


design, but also for his failure to supervise all 


of the activity at the construction site. 


required to reinforce the floor. This reduced the 
headroom in the basement so as to require exca- 
vating and lowering the floor. While no collapse 
occurred, the total cost of these changes in con- 
struction was heavy. 

{ The floor of a school gymnasium rotted out as 
the result of an underground water condition which 
was not discovered until the construction was com- 
pleted. While some test borings had been made, 
they were inadequate for determining the extent 
of the condition. Drainage tiling was necessary, 
and much of the floor had to be replaced. The en- 
gineer was held liable for these damages. 


Liability on Construction Supervision 


Another increasing problem for the consulting en- 
gineer created by complexity of design is the re- 
liance placed on him to supervise the work of con- 
tractors in carrying out his plans and specifications. 
This has imposed new forms of contractual obli- 
gation upon many engineers. Recent decisions of 














the courts have confirmed this by establishing con- 
siderable legal liability for the engineer in connec- 
tion with damages growing out of his work. This 
indicates an extension of the principle of negligence 
to new areas in which the consulting engineer has 
heretofore been regarded as immune. In effect, the 
consulting engineer has been put on notice that he 
may be held accountable in a court of law for 
failures in performance of the work he has designed 
if failures cause damages to others, either through 
costly changes in construction or bodily injury to 
persons or damage to property of others. 

Field activities of the consulting engineer are 
proving particularly troublesome as sources of 
negligence claims. By signing a contract calling for 
“general superintendence of the work,” “periodic 
inspections at the job site,” “supervision of the 
work as required,” or similar services, the engi- 
neer assumes, often unknowingly, an obligation 
agreeing in effect to supervise construction of the 
work he has designed. He has made himself legally 
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liable not only for satisfactory completion of the 
work by the contractor in conformance with the 
plans and specifications and other contract re- 
quirements, but also for other implied obliga- 
tions which may, under certain circumstances, be 


legally binding upon him. 
Court Decisions 


In one recent case, an engineer who had made only 
three inspections to check work on a new school 
building was sued when an employee installing 
ducts for the heating system fell off a scaffold which 
had been borrowed from another contractor. It 
was alleged that the engineer was negligent in 
permitting the use of unsafe scaffolding on the 
job, since he had agreed to provide “general super- 
intendence of the work.” It was held that this 
placed responsibility upon him to see that working 
conditions were reasonably safe and that equip- 
ment used on the job was not defective. 

In another recent court decision a large judgment 
was obtained against both the mechanical engi- 
neer and the architect. On this project, a heating 
boiler exploded during a test and seriously injured 
an employee of the plumber because the safety 
valves that were specified had not been installed. 
The court upheld the charge that the engineer had 
been negligent because of his failure to see that all 
necessary equipment had been provided by the 
heating contractor, since his contract included re- 
sponsibility for supervising the work. 


Contract Reappraisal Required 


These interpretations of the law by the courts 
emphasize the importance of a reappraisal of the 
legal aspects of the work of the professional en- 
gineer. Oral contracts and contracts executed by 
an exchange of loosely drawn letters of proposal 
and acceptance should be avoided. Contract forms 
should be reviewed by attorneys and revised to 
meet changing conditions and to define precisely 
the obligations which the engineering firm is pre- 
pared to execute on any given job. If field activities 
are to be limited in scope, limitations should be 
clearly set forth in the firm’s contracts. 

Some contracts include a provision specifying 
that the engineer shall have authority to stop con- 
struction, if deemed necessary. The courts are 
holding that such authority is tantamount to a 
power of economic life or death and carries com- 
mensurate legal responsibility. Unless the engineer 
is prepared to exercise complete supervision over 
the work and accept full responsibility for the per- 
formance of the contractor, this provision should 
be deleted in order to avoid damage claims. 

A prominent New York City consulting engineer 
has added the following pertinent clause to his 


contracts in order to limit his legal obligations on 
the projects that he undertakes. 

“The undertaking of periodic inspections by the 
engineer shall not be construed as supervision of 
actual construction nor make him responsible for 
providing a safe place for the performance of work 
by contractors or contractors’ employees or those of 
suppliers or subcontractors or for access, visits, use, 
work, travel, or occupancy by any person.” 


Approval of Shop Drawings 


Approval of shop drawings by the engineer, upon 
submission by contractors, also creates problems. 
Approval is likely to be interpreted as placing legal 
responsibility upon the engineer, if errors in the 
drawings later are found to be the proximate cause 
of damages. In an effort to safeguard themselves, 
the following standard clause has been adopted 
by some engineers in their contracts. 

“Approval by the architects and/or engineers of 
shop drawings for any material, apparatus, devices, 
and layouts shall not relieve this contractor from 
the responsibility of furnishing same of proper 
dimension, size, quantity, quality, and all perform- 
ance characteristics to efficiently perform the re- 
quirements and intent of the contract documents. 
Such approval shall not relieve this contractor 
from responsibility for errors of any sort on the 
shop drawings. If the shop drawings deviate from 
the contract documents, this contractor shall advise 
the architects and/or engineers of the deviations 
in writing accompanying the shop drawings, in- 
cluding the reasons for the deviations.” 


Claims Are Increasing 


The number of claims against engineers alleging 
breach of professional duty has been increasing 
markedly during the past two years. There also 
has: been some evidence of an increasing number 
of nuisance claims on construction projects in 
which engineers are sued jointly with others as 
third parties by injured employees of contractors. 
These suits are filed in an effort to obtain in dam- 
ages sums in excess of benefits available under 
workmen’s compensation laws, which often are 
inadequate to compensate fully for loss caused by 
the accident. While most of these actions are un- 
successful, defense costs are high. 

Consulting engineers can prevent many of these 
claims by careful rechecking of plans and specifi- 
cations on difficult jobs and by devoting greater 
attention to the preparation of contracts. Firms 
specializing in writing engineer's professional li- 
ability insurance should be called upon to assist in. 
reviewing any contract. Frequently they can make 
recommendations that result in a reduction of claim 
frequency. aa 
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Standby Power 


And 
Emergency Lighting 


The Baptist Memorial Hos- 
pital, of Oklahoma City, is 
dependent on a reliable 
source of electric power, as 
indicated by the extensive 
air conditioning control panel. 
The architect-engineer firm 
of Coston Frankfurt and 
Short specified a Caterpillar 
standby generating system to 
operate boiler controls, air 
conditioning controls, emer- 
gency lights, operating 
theatres, O. B., and five 
elevators in case of nor- 
mal power supply failure. 


A Growing Need 


“Safety laws are not retroactive.” 

With this terse summation, Frank H. Ellis sets 
the stage for his comprehensive study® of state law 
and administrative regulation concerning emer- 
gency lighting. Published in 1955, it indicated that 
much had been done to lay the ghosts of Chicago’s 
Iroquois Theater and Boston’s Coconut Grove. But 
much remained to be done then — and does now. 

Even though most states now demand emergency 
lighting in hospitals and public meeting places, this 


*“Emergency Lighting Survey: State Law and Adminis- 
trative Regulation Concerning Emergency Lighting,” by 
Frank H. Ellis; published by the Nickel Cadmium Battery 
Corporation; 1955. : 


solves only one part of the problem arising when 
normal power sources are interrupted. For we have 
become so dependent on electricity that panic is 
always possible when it fails. 

And it will fail! Probability studies made several 
years ago indicated that a county hospital located 
in a rural area, and served by a single overhead 
power transmission line, could expect to be with- 
out power for 50 minutes in every 11-month period. 
In an urban area, with multiple overhead lines, 
conditions were better, but there was still an aver- 
age of 80 powerless minutes in every two-year 
period. Even in large cities with multiple under- 
ground transmission lines, 60 minutes without pow- 
er was to be expected in every 44-year period. The 
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statistical averages are better, we can hope, today, 
but in specific situations they could be even worse. 


People Need Light 


When these power failures occur at night or in 
artificially lighted enclosed spaces, the first need 
is for light. Thus, the legal emphasis on emergency 
lighting is justifiable in terms of public safety. At 
relatively low cost, emergency lighting systems op- 
erating on battery power give people immediate 
psychological reassurance. In addition, they can 
clearly indicate danger areas, guide the way to the 
nearest exit, or provide interim lighting for the con- 
tinuation of necessary activities. 

But the problem of public safety has grown more 
and more complex, particularly in large cities. Tall 
buildings may have to be evacuated during power 
failures, requiring standby power of sufficient mag- 
nitude to operate at least some elevators on upper 
levels. Air conditioning systems may have to func- 
tion for proper air circulation when large crowds 
are gathered, and often, in colder climates, the 
continuous operation of the heating system is vital 
to public safety. In hospitals the problem is no 
longer simply the maintenance of proper lighting 
levels. There are iron lungs, artificial kidneys, and 
many other electrical devices essential to life. 


Industry and Defense Needs 


n a world beset with large cold wars and sma 
I Id beset with larg Id 1 ll 


hot ones, the continuation of electrical service is 


Abbott, Merkt & Company, New 
York consulting firm, included a 
battery operated emergency standby 
system in the new service building 
of Strawbridge & Clothier, Philadel- 
phia department store. Total load is 
10 kw, with power flowing from out- 
side utility and from Edison batteries 
through a panel board that controls 
4 lights on each floor. Automatic 
changeover switch puts load on bat- 
teries when the normal power fails. 


vital to the national defense. Radar stations, rocket 
launching sites, and military airfields cannot func- 
tion without electric power. Failure to maintain 
the continuity of our military communications sys- 
tem might mean total military defeat. 

In industry, electric power failure affects not only 
the production processes, but also the highly sensi- 
tive communications and data processing systems 
that direct them. Although the problem is gradually 
being solved, electronic business machines and data 
processing equipment can lose data as a result of 
power failure. In some chemical plants, a single 
unexpected shutdown can mean days and even 
weeks of lost production time, not to mention 
serious equipment damage. 

The electric utilities have done much to improve 
the dependability of service. However, it is im- 
possible to avoid completely the violence of nature 
or the stupidity of man, and even with fewer power 
failures, the cost continues to mount. 

{ A one-hour power failure in a laboratory destroyed 
three months of work on a vital research project. 
A few hundred dollars invested in a simple bat- 
tery powered standby system would have paid 
tremendous dividends even if this single power 
failure was the only one that ever occurred. 

{A large insurance company installed a 750-kva 
standby diesel powered generating system. A de- 
tailed engineering study revealed that it would pay 
for itself if required for only four hours of service 
in a five-year period. 





Standby Power 
And 
Emergency Lighting 


Dauphin County Prison has a 35 kw, 115/230 v, 3 wire, single phase, 
gas operated emergency generator set of Pennsylvania approved type. 
Unit was specified by consulting firm of Gatter and Diehl and supplies 
emergency lighting both inside and outside the prison as well as current 
for operating electrically controlled cell blocks and other equipment. 


The Engineering Study 


Engineers are well aware of the need for standby 
power and emergency lighting. This is clearly 
demonstrated in a variety of codes and standards. 
Unfortunately, this cannot be said for the general 
public, except in the emotionally charged .atmos- 
phere following a major catastrophe. It was not too 
long ago that Massachusetts law permitted the use 
of kerosene lamps for emergency lighting devices — 
in complete disregard for the legend of Mrs. 
O’Leary’s cow. Today, Massachusetts has extremely 
rigid emergency lighting laws — passed in the wake 
of the Coconut Grove disaster. 

Thus, the consulting engineer may find himself 
either in the position of having to sell his client on 
paying for something that is good for him, or trying 
to design a standby system within the narrow 
boundaries of rigid legislative limitations and with- 
in the confines of his client’s rigid budget as well. 
However, legal requirements are more often than 
not subminimum, so it is largely up to the.consult- 
ing engineer to design for a proper balance between 
safety and economy. 

The State of Pennsylvania has rigid require- 
ments covering the provision of emergency lighting 
in certain types of buildings. They are primarily 
interested in hospitals, schools, auditoriums, the- 
aters, and other public buildings. However, they 
also have requirements for department stores, res- 
taurants, night clubs, and similar establishments. 

These are all set forth in regulations which are 


issued by the Department of Labor and Industry, 
Buildings Division, and are covered by statutes 
which have been in force for many years. 

Not only does the state have jurisdiction over 
the type of building requiring emergency lighting, 
it also has special requirements covering the source 
of emergency current. This is particularly true with 
emergency generators. Specifications for the manu- 
facturer make it mandatory that the starting of an 
emergency generator be accomplished through a 
starting winding in the exciter in the case of an 
ac machine or in the winding of a de generator 
where a de generator is used. No separate starter is 
permitted on a Pennsylvania approved unit. The 
time required for starting and picking up full load 
by the generator is limited to five seconds. The 
amount of horsepower per kw is also specified. The 
charge rate for batteries, both trickle and high rate, 
must also meet state requirements. 

Schools, hospitals, public buildings, and other 
locations as required by the Department of Labor 
and Industry must use Pennsylvania approved units, 
and a number of manufacturers make special units 
which are used primarily in Pennsylvania. How- 
ever, Ohio has adopted Pennsylvania’s require- 
ments and there is reason to believe that other 
states will follow. 

In addition to the above, Pennsylvania requires 
emergency circuiting throughout a building to be 
installed in a separate conduit system unless it is 
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of special approved design. The requirement for 
lighting is one-half foot candle per square foot in all 
areas requiring emergency lighting. 


Standby Power Not Easily Justified 


While multiple utility transmission lines, when 
available, provide reasonable insurance against 
frequent power failure, there is still a need for 
standby power. Unfortunately, there is no general 
criterion for establishing the requirements of a 
specific system. In industrial processing operations, 
where safety is often not an important factor, it 
is relatively easy to determine the economic justifi- 
cation for a given degree of standby protection. 
In hospitals, to the contrary, there is seldom an 
opportunity for justifying the cost of the standby 
installation on economic grounds, It must be justi- 
fied in terms of comfort, convenience, and the 
value of human life. 

In some quarters, there is active agitation for the 
specification of 100 percent standby service in hos- 
pitals. In contrast, some hospitals now being built 
are equipped with little more than emergency light 
ing from flashlights. In between stands the Améfi- 
can Hospital Association, which plans to publish 
its own recommendations on standby power and 
emergency lighting for hospitals early in 1961. At 
present, the Association has not established its po- 
sition, but indications point to a recommendation 


of standby power for considerably less than 100 
percent service. 

H. Fay Diehl of Gatter and Diehl states that it 
is up to the consulting engineer to determine the 
minimum amount of equipment that should 
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operate during a prolonged outage to provide 
minimum operation for the hospital. In many in- 
stances decisions will have to be made by the con- 
sultant since he may be more familiar with the 
mechanical operation of the hospital than the 
superintendent or the maintenance engineer. Norm- 
ally the minimum requirement for a hospital is to 
keep the heating plant and all boiler auxiliaries 
in operation. However, in most instances a single 
boiler will provide minimum heating. In addition 
to the boiler and its auxiliaries, it is also necessary 
to include vacuum return or circulating pumps in 
all buildings, sump pumps where lack of pumping 
may flood basement areas, and sewage ejectors 
where sewage has to be pumped. 

In addition, at least one large elevator should 
be included, a minimum of lighting through the 
corridors, nurses’ stations and stair towers, operat- 
ing rooms, delivery rooms, emergency operating 
rooms, the major pieces of X-ray equipment, the 
refrigeration for the refrigeration of blood banks, 
blood storage and antibiotics, as well as the walk- 
in refrigerators in the kitchen area. 

It is also advisable to provide sufficient capacity 
to operate one or two electric ranges in hospitals 
where the kitchen is electric. All of these loads 
should be totaled and the generator sized on this 
basis. Some spare capacity should be provided for 
additional important equipment which may be 
added at a later date. 

Civil defense activities currently are playing an 
important role in the selection of standby power 
and emergency lighting systems for hospitals and 
other public buildings. With Federal funds avail- 


Pennsylvania approved emer- 
gency generator system speci- 
fied by Gatter & Diehl is one 
of four units supplyin stand- 
by service to 610 bed Harris- 
burg Polyclinic Hospital. A 
larger unit will as this 
15 kw unit, which presently. 
serves the operating suite, 
certain corridor lights, stair 
tower lights, and nurses sta- 
tion. Larger unit will also 
serve X-ray suite as well as 
special mobile X-ray out- 
lets throughout the hospital. 





Fig. 1 — Studies by A. 7 ra and Sons, Inc., Chicago 


engineering firm, resulted in the decision to use a single 
large generator for 100 percent standby power at a 
large midwestern hospital. By using the existing wiring 
system and full standby, a more economical solution 
was obtained than if multiple units and special emer- 
gency wiring systems had been used for standby service. 


able to cover 50 percent or more of installation 
costs, the disaster aspect of the problem is domi- 
nant. Thus, a Midwestern high school is installing 
an emergency battery system which will provide 
power to an area of the building that will serve as 
a fallout shelter for the entire school population 
for a minimum of three days. Obviously, this far 
exceeds the requirements of emergency lighting 
created by typical power outages. Many hospitals 
are being similarly equipped with engine-generator 
sets of far greater capacity than would normally 
be required for conventional emergency service re- 
quirements. The system shown in Fig. 1 is unique 
in that its 100 percent standby system is not only 
a desirable feature from the point of view of civil 
defense but is also the most economical system 
possible under existing conditions. 


Typical Industrial Problems 


In its work for the synthetic fiber and glass indus- 
tries, Lockwood Greene Engineers, Inc. has found 
that round-the-clock operations demand careful 
planning of standby facilities. In all these plants, 
two sources of high voltage power are required, 
preferably from separate and reliable utility sub- 
stations. But even when this protection is available, 
standby systems frequently are provided. For ex- 
ample, one fiber glass plant was equipped with a 
large diesel driven electric generator with manually 
controlled compressed air starting equipment. Con- 
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trol power for equipment was maintained by fly- 
wheel generators until the standby system took 
over. In another plant using d. c. power from recti- 
fiers, a 1600 ampere-hour battery system was floated 
on the line to take over the load when utility pow- 
er failed. 

Lockwood Greene engineers say that the con- 
tinuous power demands of these plants require de- 
tailed engineering study for each specific situation. 
They call for a careful weighing of possible pro- 
duction loss against the capital expenditure and 
maintenance cost for additional standby facilities. 


Study for a Large Building 


A study of the standby power needs for a multi- 
story building in New York City provides some 
interesting background on the problems consulting 
engineers encounter on this type of project. Initially, 
the client had rejected standby power, since the 
building was to be supplied by two independent 
high tension feeders from the Consolidated Edison 
Company distribution system. Provision had been 
made for the elevator system to operate with no 
two adjacent elevators depending on the same pow- 
er service. However, with construction of the build- 
ing well under way, the question of standby power 
was raised again with Syska & Hennessy, the con- 
sulting firm. The client had become concerned over 
a new regulation of the City of New York that al- 
lowed the opening of an elevator door from the 
outside only if the elevator stopped within 18 inches 
of the floor. With a bank of 30 passenger elevators, 
it was obvious that if a power failure occurred, at 
least some of them would not meet this condition. 
An additional economic factor was involved, for 
this building also was to house the central tele- 
type system of a large corporation. Loss of the 
teletype, even for a few hours, would prove ex- 
tremely costly. 

Working with the client, Syska & Hennessy first 
established the minimum generator capacity re- 
quired and a general sequence of operation to be 
used in event of total power failure. The load was 
based on the power requirements for one freight 
elevator and one passenger elevator, the emergency 
lighting system, one sewage ejector pump, and 
lighting within the elevator cars. To permit the 
elevator operator to control emergency operations, 
a supply connection to his panel was to be provided 
from the standby system. 

In the event of total power failure, the generator 
system would start automatically. Emergency light- 
ing would take over automatically, but manual con- 
trol would be used for supplying emergency power 
to the elevators and the sewage ejector pump. The 
most important operation would be the freeing of 
passengers trapped in the elevators. Individual ele- 
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vators would have to be operated one at a time 
to bring passengers to the lobby. 

With these conditions established, it remained 
for Syska & Hennessy to select the proper equip- 
ment. On other projects they had considered 
the use of steam turbine powered generators, but 
found the power company reluctant to approve 
this type of installation in New York City. Thus, 
because of the demand for between 200 and 300 
kw, they decided to use a diesel engine driven gen- 
erator system. In the city, diesel fuel has the ad- 
vantage of being less rigidly restricted as to location 
of storage facilities than gasoline. 

There remained the problem of locating the gen- 
erator system and the establishment of an efficient 
method of using the elevators on emergency power. 
Six schemes were developed, two of which called 
for locating the standby plant on the 5lst floor of 
the building, the remainder proposed that it be in 
the subcellar. Except for one scheme, costs were 
generally comparable. The lowest cost, achieved by 
making greater use of existing wiring, was ob- 
jectionable because of the fact that it also en- 
tailed a longer evacuation time. The alternatives 
involving placement of the standby system on the 
51st floor also were eliminated, even though they 
indicated slight cost advantages. The building was 
already under construction, and it was estimated 
that it would take six months to obtain permission 
from the Board of Standards and Appeals to use 
this unusual approach — if it were granted at all. 
In addition, the diesel engine would be in close 
proximity to executive offices and, though it would 
be a rare occurrence, filling oil storage tanks would 
be inconvenient. 

Thus, the approach was reduced to a choice be- 
tween two schemes, both of which were equally 
effective as far as evacuation time. Final recom- 
mendation was based on the desirability of con- 
centrating the evacuation area. The system shown 
in Fig. 2 accomplishes this by allowing two freight 
elevators to be used for evacuation, while retaining 
the possibility of using one freight and one pas- 
senger elevator for the same purpose. A 250-kw, 
diesel powered generator was required and a satis- 
factory subcellar location was selected. 

Syska & Hennessy engineers point out that stand- 
by power studies are best made in the early plan- 
ning stages of a new project. On this particular 
project, the recommended scheme fitted into the 
existing structural system with only minor altera- 
tions. However, the structural engineers, Weiskopf 
& Pickworth, say that this is not typical. 


Structural Problems 


In the majority of installations, the structural en- 
gineer attempts to place either steel or concrete 
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Standby system for new wing of San Diego's 
Grossmont District Hospital was designed 
by Charles Luckman Associates. The 170 
kw unit is equipped for automatic switch- 
over and runs for 18 minutes every third 
day as a check on its immediate availability. 


Los Angeles County Court House has 
General Motors diesel units of 150 
kw. System was designed by Ralph E. 
Phillips, Inc. to provide for both 
lighting and elevator loads. How- 
ever, if one generator set fails to 
start, elevator load is not carried. 


beams under the emergency generating equipment. 
In this way, the load receives better support, and 
stresses are carried directly to the columns. This is 
important because of the possibility of vibration 
loads. Normally, beams and heavy slabs combined 
with vibration isolators tend to dampen vibration 
and simplify the structural problem as well as pro- 
vide more comfortable working quarters free of 
annoying vibration. When emergency generating 
equipment is installed in existing buildings, the 
major problem is the engine-generator set, but mi- 
nor structural alterations also may be required to 
support fuel tanks. Rearrangement of heating and 
ventilating duct work, electrical conduit, and 
plumbing may be required. 


Typical Local Studies 


Engineering studies for standby power systems are, 
of course, strongly influenced by the history of 
reliability of local power service. Dudley Deane 
and Associates and Ben R. Lezin, San Francisco 
consultants, have designed a number of standby 
systems in their area, most of which range from as 
low as 5 up to a maximum of 50 kw. These instal- 
lations serve a variety of structures, from hospitals 
to public buildings, and in most instances are in- 
tended only to handle emergency lighting loads. 
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The reliability of utility service in the area is such 
that there is little justification for extensive standby 
power service above that required by law or codes. 

An interesting exception is the Plumas District 
Hospital at Quincy, California. This small 30-bed 
hospital is equipped with a 75-kw gasoline drive 
generator with heating coils. Since the hospital 
uses electricity for both cooking and heating, it 
was decided to provide standby power not only 
for normal emergency requirements, but also for 
the heating load in certain critical areas. 

In Los Angeles, the County Courthouse and the 
County Hall of Administration have been equipped 
with 100 percent standby systems. Designed by 
Ralph E. Phillips, consulting engineer, the two 
buildings have similar systems. Two, 150-kw gen- 
erators are connected in parallel at 480 volts, 3 
phase. Each generator is driven by a 2-cycle diesel 
engine. Automatic synchronizing equipment con- 
nects the generators into a switchboard feeding 
both power and lighting loads. If one generator 
fails to start, the circuit breakers feeding the power 
loads do not close and only lighting loads are served 
by the remaining generator. 

Grant Kelley and Associates, Portland, Oregon 
consulting firm, has done considerable work in- 
volving standby power in both Oregon and Alaska. 
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Simplified diagrams of two of these systems are 
shown in Fig. 3. One of the major differences in 
designing for these two locations is the wide use 
of diesel fuel in Alaska. Available in a special cold 
weather blend, it is possible to supply heating 
plants and standby engines with the same fuel. So 
diesel fuel usually is specified. 

An interesting installation at the Bethel Hospital 
in Alaska is solely dependent on diesel driven gen- 


Generator 
Bus 
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erators, since no commercial supply is available. 
Under these circumstances, three identical 100-kw, 
120/208-volt, 3-phase generators are used. Machines 
and controls are set up for parallel synchronized 
operation, with two machines capable of carrying 
the entire normal hospital load. The third machine 
is thus available for maintenance or emergency 
standby. Use of the units is alternated to spread 
wear uniformly. 
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And 
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Typical large battery powered emergency lighting system with automatic load transfer when normal power fails. 


Equipment Selection 


Regardless of its economic value, a rapid transfer 
to emergency power is important when the regular 
source fails. The psychological reassurance pro- 
vided by uninterrupted power can contribute im- 
measurably to safety. Unfortunately, it is in hospi- 
tals and other institutions that the long delay hand 
cranking and push button starting equipment is 
most prevalent. In industrial standby installations, 
the extra cost of rapid transfer from normal to emer- 
gency can be justified by anticipated dollar savings. 
And in telecommunications and similar services, 
the need for instantaneous transfer is obvious. 


Battery Systems 


Within its load range, the battery system can take 
over emergency loads faster than engine generator 
systems. For example, battery systems with transis- 
tor converters sometimes are used to supply power 
during the short interval while engine generator 
sets are being started up. For light loads, such as 


JUNE 1960 


one or two sealed beam lamps, 6-volt nickel cad- 
mium storage battery units, which plug into a. c. 
wall outlets, can be installed for as little as $200. 
The batteries remain automatically charged and 
power is supplied to the lamps instantly when there 
is a power failure. 

Battery systems can be used to supply up to 230 
volts, and they can be designed to handle loads of 
70 kw for an hour or more. However, additional 
controls and the cost of the cells themselves may 
easily put a $20,000 price tag on such a large sys- 
tem. By contrast, a gasoline or diesel unit of the 
same capacity would cost about half as much. Thus, 
it is evident that battery standby power is most 
practical for lighting loads and those specific situa- 
tions where direct current is required. 

Batteries may be lead-acid, nickel-cadmium, or 
nickel-iron-alkaline. The latter two, while more 
costly, generally can be expected to give longer 
service and are claimed to be less subject to ac- 





cidental damage. It should be noted that battery 
design is improving steadily, and there are some 
unusual applications as a result. One involves the 
use of a coupled a. c. motor and d. c. generator 
which simply reverse their roles on power failure. 
Thus, with normal supply the a. c. motor drives 
the d. c. generator which in turn maintains the 
charge on the batteries. When power fails, the bat- 
teries supply the d. c. unit which now becomes a 
motor driving the a. c. unit which becomes a gen- 
erator. There also will be available shortly a bat- 
tery powered emergency lighting system for the 
hospital operating room which will continue to 
feed an already lighted surgical fixture. In fact, it 
will provide the same foot-candle rating, point of 
focus, and light intensity as obtained from the 
normal a. c. supply. Batteries can also be used to 


provide a. c. power by static electronic conversion. 


Engine-Generator Systems 


Conventional engine generator sets must, of neces- 
sity, delay the transfer of power service from nor- 
mal to standby long enough to get the engine 
started and up to speed. Hand cranking and hand 
operation of transfer switches can take several 
moments. Push button control of battery powered 
starters may reduce this time element to under a 
minute, while automatic starting cuts the switch- 
over to a matter of seconds. 

A German manufacturer — and more recently 
American manufacturers — produces a standard 


All Souls Hospital at Mor- 
ristown, New Jersey, re- 
cently installed this Onan 
electric plant specified by 
Allen W. Keller. The 150 
kw diesel powered unit 
is equipped with ASCO 
switchgear and Westing- 
house and Bulldog dis- 
connect panels. A 1500 
gallon fuel tank provides 
fuel for three days opera- 
tion, with loads from two 
elevators, boiler controls, 
feed pumps, vacuum 
pumps, refrigeration units, 
FA system, PA _ system, 
and emergency lighting 
throughout the hospital. 


unit that incorporates a magnetic clutch and a fly- 
wheel. To provide completely uninterrupted serv- 
ice with only a 3 to 6 percent drop in frequency, 
the normal power supply is used to power a motor 
which normally drives a generator supplying a. c. 
power to the load. In the event of power failure, 
the heavy flywheel, which also is driven by the 
electric motor, stores sufficient energy so that when 
the magnetic clutch engages it with the engine, it 
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When even the shortest power 
interruption cannot be toler- 
ated, the use of an electric mo- 
tor and inertia flywheel can pro- 
vide continuous power with only 
a small frequency drop when 
the engine generator set is cut 
in. In normal operation, power 
flows to the motor which drives 
the generator which in turn fur- 
nishes power to the load. When 
the normal power fails, the fly- 
wheel is engaged with the en- 
gine shaft and provides the 
cranking power to start it. 
Meanwhile, the generator con- 
tinues to be driven by the fly- 
wheel until the engine can take 
over the load. Only a 4 to 6 
percent frequency drop oc- 
curs as the engine is started. 


When a short break of around 
0.2 seconds can be tolerated, 
the load can be handled by the 
normal power supply. At the 
same time, normal power is used 
to drive a small motor which 
in turn drives an inertia fly- 
wheel. When there is a power 
failure, the load is switched to 
the generator which is clutch 
connected to the flywheel. At the 
same time, the flywheel engages 
the engine shaft and starts it so 
that continuous power is pro- 
vided to the generator. The en- 
gine can pick up generator load 
in a minimum of 1.2 seconds. 


starts it quickly. Meanwhile, the momentum of 
the flywheel continues to drive the generator, and 
only a momentary frequency drop results as the 
changeover is made. 

Where a break of about 0.2 second can be tol- 
erated, the utility power source normally can sup- 
ply the load directly, the flywheel being driven by 
its own electric motor. On power failure, the mag- 
netic clutch is engaged so that the flywheel drives 
the generator (to which the load is switched) and 
the flywheel also starts the engine. Similar units 
can be operated with a hand clutch if an attendant 
is normally on duty, and a motor-generator unit 
can be substituted for the separate motor and 
generator, simplifying the installation. 


Speed of power transfer also is affected by the en- 
gine and its fuel. Although cost factors are usually 
against the steam engine or steam turbine, they 
may prove economical under certain situations. 
However, they are slower than batteries or inter- 
nal combustion engines in getting on the line, so 
they are almost automatically excluded where 
starting time is important. 


Fuel Systems 


Much has been said about the comparative start- 
ing merits of gasoline and diesel engines. How- 
ever, there is good reason to believe that with 
proper accessories there is little difference in their 
starting ability. Because of gasoline’s volatility, the 





gasoline engine needs the protection of a day tank 
to insure the presence of fuel when the engine is 
needed. By the same token, special diesel fuels and 
engine heater elements may be needed if diesel 
engines are to start quickly at lower temperatures. 
Diesel engines are normally difficult to start below 
40 F if no special provisions have been made, and 
there are some consulting engineers who report 
difficulty even in the 50 F range. 

Other fuels for engines may offer advantages in 
certain areas. For example, natural gas offers in- 
stant availability for starting, requires no storage 
facilities, and burns cleaner with fewer objection- 
able exhaust gases. Similarly, liquid petroleum gas 
may offer advantages, although it requires special 
storage facilities. Except under unusual conditions, 
the type of fuel has little influence on the speed 
with which an engine will start, assuming it is 
properly equipped and maintained. 

There are many other factors in equipment selec- 
tion of importance, but these are primarily eco- 
nomic. In normal situations, the package unit as 
provided by many manufacturers is ideal, and con- 


Twin diesel generator sets were specified by Ralph 
E. Phillips, Inc. for the Los Angeles County Hall 
of Administration. The two generators are con- 
nected through automatic synchronizing equip- 
ment into a switchboard which feeds both lighting 
and power. They are connected in such a manner 
that if one generator fails to function, the circuit 
breakers feeding the power loads do not close 
and only lighting loads are picked up by the 
remaining generator. Note details of fuel 
system which appear in the lower photograph. 


sulting engineers need only specify the proper pack- 
age and provide for proper emergency circuitry 
in the distribution system and proper installation. 
In other situations, where unusual power conditions 
must be satisfied, there is a great need for specially 
designed systems. Then, the consulting engineer 
must assume a much greater degree of technical 
responsibility and certainly a heavier design load. 
The selection of other than standard switch-gear 
for a package unit is in itself an exacting task. 

The reliability of any emergency source is de- 
pendent entirely upon the maintenance that it re- 
ceives. The finest piece of generating equipment 
manufactured will not be available when an emer- 
gency occurs if it is not maintained properly and 
operated on a regular test schedule. Therefore, 
after a job is completed, it is the consulting en- 
gineer’s responsibility to impress on the client or 
the maintenance engineer the importance of keep- 
ing the equipment in first class operating condition 
at all times. The Commonwealth of Pennsylvania 
has covered this by requiring all public buildings 
to maintain records of all equipment tests. 
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Standby Power 


And 
Emergency Lighting 


Planned Installation 


After establishing the need, making the engineering 
study to determine how much and what type, and 
finally selecting the actual equipment, the consult- 
ing engineer must further plan for the actual in- 
stallation of the standby equipment. He must make 
structural provision for mounting the machinery 
and the fuel storage tank, if needed. The structural 
problem may be a significant one, particularly if 
the client, as he so often does, finally agrees that 
standby power is needed only after building con- 
struction is well under way — or even completed. 

Engine generator units can be mounted on 
specially designed concrete foundation pads, but 
alignment problems may cause trouble. However, 
if the pads are located on grade, there is a distinct 
advantage in the elimination of vibration problems 
both from the structural design approach and from 
the acoustical problem of noise elimination. When 
smaller size package sets are specified, they usually 
are shipped on their own rigid steel subbase. Larger 
units are similarly mounted but may have to be 
disassembled for shipping. Anchor bolts must be 
located for this type of base, and even if the units 
are placed over heavy floors and beams, installa- 
tion of vibration isolators is advisable. These are 
available in a wide variety of types from both 
standby power equipment manufacturers and other 
sources. Gasoline supply tanks usually are rele- 
gated to underground storage by code restrictions, 
but diesel fuel tanks can be placed in the building, 
and in larger sizes they will require structural 
consideration. 

Under proper conditions of climate, equipment 
might be located outside, protected only by a sheet 
metal enclosure. A 300-kw unit will occupy a space 
of only 8 feet by 16 feet, but the location of switch- 
board and controls is usually the determining fac- 
tor in establishing inside space allotment. Location 
of the equipment must take into consideration 
proper exhaust venting and the cooling system 


The Laurel Pipe Line Co. of Camp Hill, Pa., pumps 
refined petroleum products from the Atlantic Seaboard 
to Cleveland, Ohio, and intermediate points. Automatic 
pumping stations and delivery installations are all con- 
trolled by micro wave from the central office. Gatter 
and Diehl specified this 75 kw, 120/208 volt, 3 phase, 
4 wire Kohler emergency gasoline powered generator 
system to provide an uninterrupted source of power. The 
automatic start unit has a 5 minute time delay relay in 
the stop circuit to prevent the emergency generator from 
dropping off line for short current restoration periods. 
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Twin diesel engines drive the emergency generator located on the third 
floor of the Williamsport Exchange and Office of Bell Telephone. Special 
structural design was required by Gatter and Diehl to accommodate the 
weight of this unit. Fresh air is supplied through the roof and exhaust 
air is ducted from radiators direct to outside. Fans and louvers in 
fresh air supply duct go into operation when generator is started, as do 
motor operated dampers in exhaust duct. Fuel tank is located about 150 
feet from building, and high lift requires electrically operated fuel pump 
as well as a manual hand pump for use if the fuel pump should fail. 


tie-in. Thus, a location on the building perimeter 
is generally desirable. 

Exhaust systems may be the inside, outside, or 
waste heat recovery types. It is seldom desirable 
to allow exhaust fumes to escape inside the build- 
ing, but catalytic exhaust systems are available to 
remove noxious or irritating fumes. With outside 
exhaust lines, special care must be taken to avoid 
fire hazards and insure complete discharge of fumes. 
The addition of a silencer and the use of flexible 
tubing for sound and vibration deadening and 
allowance for thermal expansion is advisable. 
Where steam is required and electrically produced, 
as in many hospitals, the provision of an exhaust 
heat boiler may be desirable. On larger engine 
generator units a good supply of low pressure steam 
can be produced to meet emergency needs. 

Radiator cooling is most commonly used because 
it is least expensive, but special equipment is avail- 
able for insuring adequate air flow, and louvered 
openings must be provided in the standby power 


space. Heat exchanger cooling and tempering tank 
systems are also practical, and eliminate the need 
for rapid air circulation. The heat exchanger will 
require extensive plumbing work and usually a 
pump. The tempering tank system is adaptable 
where the regular water line can be tapped as a 
source of supply, with excess water leaving the 
system through an overflow. 

Battery standby units also have their problems. 
The lead-acid battery can produce corrosive and 
combustible gases and hence must be located in an 
area with good air circulation and away from any 
open sparks or flames. This is not true of nickel- 
cadmium or nickel-iron-alkaline batteries. Large 
numbers of battery units in a high voltage system 
will introduce rather heavy loading, but it is static 
and hence easily analyzed. In addition, since they 
produce no noise or vibration, battery systems may 
be located almost anywhere in the building. Thus, 
their location is dictated by the desire to minimize 
wiring and still maintain easy access for servicing. 
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Carlisle Business Office and Ex- 
change of United Telephone 
Company has two gasoline en- 
gine generator sets specified 
by Gatter and Diehl. Larger 
unit provides 50 kw — 120/208 
volt, 3 phase, 4 wire. Supplied 
by U. S. Motors, it has built 
in exciter, voltage regulator, 
low water and oil alarm, crank- 
ing limit switch, and amme- 
ters and volt meters for read- 
ing voltage and current across 
all phases. Smaller unit is 10 
kw micro wave generator op- 
erated by 208 volt, 3 phase 
motor normally, with gaso- 
line engine for emergency. 
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Peoria’s Proctor Commu- 
nity Hospital has 137 
beds, and will accommo- 
date 220. Emergency die- 
sel generating system pow- 
ers 2 elevators, all air con- 
ditioning, surgical and de- 
livery suites, refrigeration 


for food and baby formu- 
las, plus all emergency 
lighting. Generator also 
has capacity for additional 
elevator to be added in 
future expansion program. 
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Standby Power 


And 
Emergency Lighting 


Fuel cells may offer future source of power for emer- 
gency systems if current development programs pay off. 


Future Considerations 


New York's historic power failure of September 
1959 produced no major catastrophe. It did make 
clear the fact that major power failures can occur. 
And it raised the question of whether or not our 
huge cities can demand a constantly increasing 
power load from antiquated distribution systems. 
The cost of an adequate solution is fantastically 
high, and there is good reason to believe that it is 
economically unfeasible for private power com- 
panies to undertake the task. Until this distribution 
problem can be solved, there probably will be in- 
creasing need for standby systems in our large cities. 

Consulting engineers frequently find themscives 
wrapped in a ribbon of red tape. On one recent 
Federal building project the consultant found that 
restrictions covering “emergency lighting” were ac- 
tually hindering him from developing an adequate 
and effective system. The legal intent was excel- 
lent, but its execution was preventing sound design. 
The problem finally was solved by the use of new 
terminology. Instead of “normal” and “emergency” 
lighting it became “essential” and “nonessential.” 
From this experience, it is evident that consultants 
have an important stake in future legislation. 

Unfortunately, nuclear power stations appear to 
be no more reliable than conventional sources of 
electric power. In fact, engineers at Gibbs & Hill 
have discovered that both large and small nuclear 
stations require substantial sources of standby pow- 
er. A requirement of 200 to 400 kw is not uncom- 
mon. Moreover, these standby facilities must take 
over loads in less than one minute. 

This quick takeover requirement is imposed by 
the need for continuous removal of residual heat 


from the reactor core and the maintenance of op- 
eration of essential instrumentation. Continuous 
power service also is required for cleanup systems 
such as those used for the demineralization of cool- 
ants in nuclear power plants of the light-water 
type design. 

When the nuclear station is part of a larger sys- 
tem, there is normally an ample supply of power 
available for startup and shutdown conditions. 
However, in remote areas, engine generator facili- 
ties are required both for startup of the plant and 
for standby. Since startup demands are rather large, 
these standby systems must be selected to meet this 
initial load, even though later standby requirements 
may be much lower. 

No one cares to predict the future of solar con- 
version units or fuel cells in the field of standby, 
or even normal, power supply. Current efforts in 
the fuel cell field are directed to powering farm 
tractors and fork trucks, and one company is de- 
veloping a small portable unit to supply power for 
military communications. There are also extensive 
research programs under way at several large bat- 
tery manufacturers’ laboratories. The fuel cell may 
well be a primary source of power in the not too 
distant future if its theoretical ability to provide 
nearly 100 percent efficiency from fuels is ap- 
proached. Meanwhile, silicon cell blocks have been 
used in solar conversion units which are capable 
of charging batteries. 

What is needed now is a standby system for 
cloudy days; a lunar conversion unit for moonlit 
nights — and a direct conversion nuclear generator 
in every garage. seas 
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WHAT MAKE WHAT MAKE 
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Who gets the best 
switchboard buy ? 


Don’t buy switchboards blind. Most of your switchboard dollar goes into the circuit 
breakers. Be sure you know what make circuit breakers you are going to get before 
you buy your switchboard. And if it isn’t I-T-E, kick like crazy. Because I-T-E 
gives you more value. Yet you pay no more. Want proof? Among independent 
switchboard builders everywhere, I-T-E is first choice. 


Write today for the new bulletin on I-T-E molded case circuit breakers. 
I-T-E Circuit Breaker Company, Dept. SA, 1900 Hamilton St., Philadelphia 30, Pa. 


| I-T-E CIRCUIT BREAKER COMPANY 
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THE MOON has fascinated man for milleniums. 


ie But until the last decade, lunar 
science has not been notable for 
either volume or dependability of 
data. To some degree, this paucity has resulted 
from the necessity for long distance conjecture. To 
a larger degree, it has resulted from lack of interest. 
Distant galaxies, spiral nebulae, and the boun- 
daries of the Universe have proved more fascinating 
than the relatively prosaic characteristics of our 
only natural satellite. The construction of the huge 
light-gathering telescopes, such as Palomar, com- 
bined with a conviction that the moon’s essential 
aspects were known, have aided this preoccupation 
with the more remote areas of the heavens. 


Impact of the Space Age 

The advent of the Space Age, with its compelling 
political implications, has changed this attitude. 
The moon now has become the earth’s frontier, and 
if man is to develop it, he must first study it. In the 
pioneer tradition, he must begin his advance in this 
direction from as firm a foundation of knowledge 
as it is possible to obtain. 

This is easy to say, but hard to do. Not much 
of real value is known about the moon. There is a 
wealth of theory, strenuously championed, but nev- 
ertheless, contradictory, extrapolative, and specula- 


Mapping 
the Moon 


DONALD R. LUEDER, President 
Geotechnics and Resources, Inc. 


The moon in the region of Clavius. 
Scale is about 1 inch to 20 miles. 


tive. Not even the true nature of its surface — 
topographically or geologically — is more than gen- 
erally agreed upon. 

Certainly, there is not enough knowledge to 
either select a target area or design a rocket for 
landing. Will the target area be rough or smooth, 
rocky or covered with dust? No one knows. 

Perhaps because it sought the answers to some of 
these questions, the National Aeronautics and Space 
Administration called on Geotechnics and Re- 
sources, Inc. to begin preliminary studies aimed at 
determining the feasibility of using photogram- 
metry and photographic interpretation to map the 
lunar surface. At any rate, the task was begun in 
June of 1959. Only one major restriction was placed 
on the project. It was limited to earthbound photog- 
raphy, with shots from satellites and rocket probes 
considered to be completely out-of-bounds. The 
establishment of feasibility criteria was a major 
task, and some of the salient features proved to be 
of considerable interest. 


Photogrammetric Study 


The basis of all photogrammetric mapping, whether 
on earth, moon, or Mars, is the achievement of 
proper stereoscopy. Stereoscopy has been defined 
as that total phenomenon enabling a receptor-in- 
tegrator combination, upon receiving two different 
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views of an object, to synthesize them into a three- 
dimensional model of the object. 

Normal human visual experience is based upon 
the stereoscopy associated with the eye-brain com- 
bination. This phenomenon is called stereoscopic 
vision and allows perception of depth. It exempli- 
fies stereoscopy in general, including that of the 
photogrammetric variety, and its geometrical depic- 
tion, as shown in Fig. 1, may be considered basic. 
Fig. 1 indicates that measurement of change in 
parallax is the essential element of photogrammetric 
analysis, and it is toward accurate determination of 
this change that lunar photography must be aimed. 
In such photography the eye-receptor system is re- 
placed by the camera-receptor system, the camera 
lenses replacing the eye-lenses, and emulsions re- 
placing the retinas. 

Fig. 1 also indicates the essential elements that 
are required for a practical lunar (or, in fact, any 
other) photogrammetric system: 

{ A defined, or definable, theoretical metrical re- 
lationship, depicted in terms of optical ray-paths, 
between an object and a receptor-system. 

{A means of satisfying the theoretical geometric 
relationship, using actual ray-paths, and an actual 
receptor system. 

{A means of stereo-synthesizing the perspective 
images received and recorded by the receptor-sys- 


JUNE 1960 


Fig. 1 — Shown here is the basic geometry required 
for stereoscopy. Two eye lens-retina combinations, 
separated by an interpupillary distance b, view an 
object O-O’ of height A H from vertical distances 
of H (top of object) and H’ (bottom of object). 
The angles a and a’ included by the ray-paths from 
the two receptor-systems to the top and bottom of 
the object respectively, are called by various names, 
angle of parallax and angle of convergence being 
most common in photogrammetry. If a coordinate 
system is erected through 0-0’, with an abscissa in 
the “plane” of the retinas, and an origin at A, by 
convention distances from A to the right will be 
positive and those to the left negative. The absolute 
stereoscopic parallax, p, for any point may be de- 
fined as the algebraic difference of its abscissas 
along the above axis, i.e., Pg = (+AO,) - (-AO,) 
= AO, + AO,,. It is evident from the diagram that 
a is not equal to a’, and that Po is not equal to Po’. 
It is evident that a and p for any point will change 
as b, H, and A H change. This fact allows photo- 
grammetric’ mapping of elevations since a geo- 
metrical relationship may be established between 
A H and the change in parallax, A p, of two points. 


tem, into a three-dimensional model that can be 
measured and translated into maps. 

The conventional way to analyze the moon photo- 
grammetrically would be to photograph it simul- 
taneously from two different stations separated by a 
distance equal or close to the earth’s diameter. Such 
a procedure would yield parallax and allow stereos- 
copy. However, an angle of convergence of only 
0.033 radians would be involved, and poor depth- 
perception would result. 


Librations 


Accuracy of point determination improves when 
the distance between camera stations is increased 
relative to observational distance. Professor Irish 
has combined the use of this fact with the exploita- 
tion of lunar librations, to achieve a much more fa- 
vorable analytical situation. 

Librations (which have been aptly termed “nod- 
ding” of the moon) refer to periodic slow vibrations 
of the moon toward and away from the earth. There 
are several types of librations that need not be con- 
sidered here. The important thing is that they allow 
stereoscopic pictures of the moon to be taken from 
the same point on earth. The geometrical situation 
appears in Fig. 2, with Fig. 2c acceptable as the 
theoretical earth-moon relationship for effective 
photogrammetric mapping of the lunar surface. It 





will be noticed that effective stereoscopy is depend- 
ent upon a time lapse. 

The engineering, mechanical, geodetic, and eco- 
nomic advantages of single station photography will 
be apparent to most civil engineers. The photogram- 
metric advantages are even greater, for by proper 
use of the librational effect, a photogrammetric 
base-height ratio of only 1:3.6 can be obtained. This 
is better than the base-height ratio used in much 
photogrammetric engineering work on earth. 


Librational and Atmospheric Effects 

The factual existence of a satisfactory earth-moon 
relationship does not insure its achievement. Many 
factors inhibit exact solution. These include regular 
variations in the magnitudes of regular quantities 
(or the factors which determine them); irregular 
variations in such quantities and factors; and in- 
sufficient accuracy in establishing them. 

Because of such variations and inaccuracies, the 
actual metrical earth-moon relationship may be 
visualized as one resembling the theoretical one in 
every important respect. However, there is a con- 
tinual shifting of the b, d, and © characteristics 
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(Fig. 2) within a narrow range, and also things are 
slightly out of focus. This is particularly true, since 
a composite view of two separate views taken at 
different times is involved. 

Librations, although they are regular variations 
which allow the photogrammetric solution of Fig. 2, 
have not been computed with an accuracy that 
would be desirable in studies of the lunar surface. 
The existent accuracy is good enough for the pro- 
duction of usable and comparatively detailed pho- 
grammetric maps, but greater accuracies are needed. 

Irregular variations having a highly adverse ef- 
fect upon photogrammetric accuracies, are those 
distortions of the optical ray-paths that are related 
to atmospheric effects. These effects usually are 
lumped together under the term “atmospheric re- 
fraction,” although they may include components 
that are not refractive in the strict sense of the 
word. The most important components are probably 
those which occur in the lower atmospheric layers 
as mass refraction, air tremor, and turbulent or 
velocity refraction. 

Such phenomena may have a complex effect upon 
the actual ray-paths of the lunar photogrammetric 








Zero Meridian 


Fig. 2 — One possible metrical solution to 
the lunar photogrammetric problem. At time 
t (Figure 2a), the Earth‘s selenographic lon- 
gitude is @,, while at time t, (Figure 2b), it 
is @,, the Moon having librated meanwhile 
through a clockwise angle of @, + @, = ®. 
The net effect is shown in Figure 2c. In this, 
assuming @, = @, = @/2, then b/2 = d 














sin @/2. For @/2 = 8°00’ (which is a rea- 
sonable librational value), and d = 240,000 
miles, b = 66,800 miles; H = 238,000 
miles; and the ratio of base to height is 1:3.6, 
a most satisfactory value for analytical use. 
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problem, primarily because the two halves of the 
stereoscopic pair will be taken some time apart, 
when atmospheric “refractive” effects might be 
greatly different. In this respect, lunar photogram- 
metry is at a disadvantage when compared with 
terrestrial aerial mapping, wherein successive pho- 
tographs are taken almost simultaneously, and 
through essentially similar atmospheric complexes. 

The magnitudes and variations of earth’s atmos- 
pheric effects, in terms of their distortional effects 
upon ray-paths, are almost completely unknown, 
and require specific investigation for each member 
of a lunar stereopair. There are a number of ways 
for effectively minimizing the effects of atmospheric 
distortion of ray paths, particularly if high-level 
platforms are used. They never can be eliminated 
completely, however. 

Lack of adequate resolving power in the lens-film 
combination always has been advanced as a major 
deterrent to effective lunar photographic study. 
Geotechnics and Resources does not believe the de- 
terrent effect to be nearly so serious as has been 
commonly assumed. However, one of the major dif- 
ficulties has been the development of equations 
covering plotting errors. 


Photographic Interpretive Study 


The preliminary study of photographic interpreta- 
tion, as a means of studying lunar terrain, has been 
centered around the basic requirement of satisfying 
four general criteria: 

{ Adequacy of the photographic interpretive tech- 
nique (nature and requirements; body of theory 
and practice; needed qualifications of personnel; 
proven capabilities ) 

{ Adequacy of lunar environmental knowledge (ex- 
isting state; extension of existing state by logical 
geoscience ) 

{{ Adequacy of stereoscopic and monoscopic photo- 
graphs (multiple selectivity; functional stereo-defi- 
nition as a criterion of photographic suitability; 
scales; stereo-geometry, viewers, and cameras ) 

{, Adequacy of time-economics 

Even in its preliminary stage, the study of photo- 
graphic interpretive feasibility has proved more 
complex than that of photogrammetry. The reasons 
have been related to the necessity for dealing with 
qualitative concepts, rather than neat quantitative 
equations; and also to the extremely nebulous and 
contradictory state that characterizes existing know- 
ledge of the lunar. environment. 

Photographic interpretation has been evaluated 
from the standpoints of its theoretical competence, 
degree of sophistication, and proven capabilities. 
In doing this, it has been necessary to distinguish 
it from other techniques with which it is often con- 
fused, such as photogrammetry and photo-analysis. 
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The distinction has led to a definition of inter- 
pretation as a “new natural science of remote ter- 
rain study, concerned with the stereoscopic, induc- 
tive, and deductive evaluation of natural terrain 
elements, in terms of the interpretor’s education, ex- 
perience, and body of interpretive theory, as a 
means of determining the composition and structure 
of the terrain.” 

It has been concluded that photographic interpre- 
tation can produce dependable information on rock- 
types, land forms, soils-textures, drainage condi- 
tions, depths of soil, buried structure, and a variety 
of other land characteristics that will have value to 
practical operations on the moon, as well as the de- 
sign of vehicles and structures for use on its surface. 


Integrated, Dynamic Morphology 


While studying the adequacy of basic, lunar, envi- 
ronmental knowledge (from which successful pho- 
tographic interpretation must proceed ), it was 
found that the interpretive technique itself had 
much to offer the very nebulous state that exists. 
Among its possible contributions is a concept which 
professional photo interpreters often use — usually 
unconsciously — in conducting earthbound terrain 
studies. To the best of the writer's knowledge, this 
concept has not been named or promulgated in any 
formal fashion before. It may be called (somewhat 
pedantically, but nevertheless accurately ) the prin- 
ciple of integrated, dynamic, crustal morphology. 

Most natural and physical phenomena involving 
many factors or forces, are indeterminate in the 
sense of unique solution. While the effect of given 
factors can be studied (all others held constant), 
the combined effect of all factors cannot be pre- 
dicted easily — except in broad empirical or experi- 
mental terms. 

The civil engineering profession is well ac- 
quainted with such situations in terms of hydrology, 
hydraulics, river and harbor studies, and soils prob- 
lems. The geologic formation of landscape is a 
prime natural phenomenon that is usually similarly 
indeterminate, and therefore must be approached 
in a sound and orderly manner. 


Inter-Action of Processes 


The sound and orderly manner, in turn, must pro- 
ceed from the concept of integrated, dynamic, crus- 
tal morphology. This says that all crustal terrain 
forms, structures, and compositions, wherever they 
occur, result from the continuous and complexly in- 
tegrated inter-action of various basic and secondary 
natural processes, whose relative dominance is re- 
lated to existent environments. To phrase it another 
way, natural processes operate in a complex, closed 
system of inter-action that is always in motion, 
but that can be analyzed in terms of how, why, 





and when, by studying the past results of the 
system under similar environmental controls. 

" Appreciation and use of this concept is funda- 
mental to successful, remote, terrain analysis of the 
moon. Otherwise, there is a compelling tendency 
to extrapolate the results of telescopic and specto- 
scopic measurements far beyond their probable true 
significance. To prevent this, an integrated crustal 
land form chart was developed specifically for use 
in this study. 

Multiple Selectivity in Lunar Photography 
Obviously, the success of photographic interpreta- 
tion of the moon's surface, depends in no small 
measure upon the suitability of the photographs 
that can be made available for interpretive study. 
Regardless of the criteria for suitability, photog- 
raphy of the moon can make great use of oppor- 
tunities for multiple selection. 

Photography, even under laboratory conditions, 
involves an astounding magnitude of combinations 
of resolution, contrast, sharpness, exposure, proc- 
essing techniques, emulsion types, and photochemi- 
cal reactions. For lunar photography, this magni- 
tude becomes infinite due to considerations of 
object characteristics and “seeing” conditions, com- 
bined with a wide range of camera possibilities. 

In terms of lunar photography, this situation is 
a favorable one. As in the integrated analysis of 
dynamic morphology, a logical organization of 
general families of photographic causes or factors 
can be set up to show general families of photo- 
graphic results. These can be used to plan effective 
lunar film exposures, Contrary to the analysis of 
integrated crustal landform, which results from 
natural processes and cannot be humanly con- 
trolled, photography is a technological process, and 
can be controlled. 

Similarity in the orderly arrangement of prob- 
able causes and effects, combined with ability to 
control some or all of them, leads to multiple selec- 
tivity, i.e., numerous combinations of technological 
methods and factors that can be used to achieve 
a desired practical result. Multiple selectivity 
should be used in actual procurement of lunar 
photographs and must be used in estimating the 
feasibility of same. 


Problem of Resolving Power 


One of the long-time basic problems associated 
with lunar photography has been the presumed 
lack of adequate resolving power in photographs, 
for detailed study of the lunar surface. The con- 
cept of resolving power originated in astronomy, 
and referred to the ability of an observer, using 
a given telescopic system, to visually separate, 
against a black background, objects such as paired 


stars, whose centers subtended very small angles 
at the telescopic lens. 

Certain theoretical and empirical physical equa- 
tions can be shown to yield resolving powers of 
2500 to 5000 feet on the moon's surface, when 
long exposures and vibratory effects of the earth’s 
atmospheric blanket are considered. Such powers 
would be largely useless, by themselves, for lunar 
photointerpretation, because the terrain would be 
represented by a fabric of points spaced at intervals 
of 0.5 to 1.0 mile apart, and intervening detail 
would be lost. 

Fortunately, there is reason to suspect that the 
theoretical and empirical equations are ultra-con- 
servative. In addition, for interpretive purposes, 
exposures can be cut sharply, with a consequent 
alleviation of the atmospheric vibrational problem. 
As a result of these factors, it is believed that 
resolution can be reduced to something in the 
order of 500 feet, a ten times reduction. 

Of even greater significance is the contention 
that resolution is an imperfect and partial criterion 
to use in judging or predicting the subjective tech- 
nical quality of photographic detail for photo- 
interpretive purposes. A number of other factors 
enter the picture, and with exceedingly important 
effects. 


Functional Stereo-Definition 

A new term for the subjective technical quality 
of lunar photographs could well be functional 
stereo-definition, (FSD), and refers to the true 
ability of the human eye to perceive significant 
detail, for some practical purpose, when viewing 
photographs stereoscopically. 

This ability is exceptionally complex and cannot 
be explained in detail within the limits of a brief 
discussion. In general, however, it is a function of 
the following primary variables: 

{ Definition in the photographic emulsion (in turn, 
dependent upon resolving power, sharpness, grain- 
iness, and tonal reproduction ) 

{{ Stereo-synthesis of form 

{ Psycho-perceptive abilities of the interpreter 

{ Nature of object being studied 

{ Conditions of viewing during photography 

It should be noted that resolution has only a 
partial effect on FSD. The significance of FSD as 
a criterion of detail rendering ability is great, par- 
ticularly when combined with opportunities for 
multiple selectivity. It makes it reasonable to pre- 
dict that much more valuable lunar photography 
can be obtained than has previously been thought 
possible. In this regard, as in all photographic 
interpretation, stereoscopy is essential. It is interest- 
ing to note that no stereoscopic views of the moon 
of any importance are yet available. om 
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General Electric makes a complete line of 
underfloor wiring systems—one for each type 
of floor construction—four in all. 
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ALTHOUGH THE METALLIC ARTS have 


- played a major role in determining 
Wh h Wp Uf 4 
E yy 


y the course of human history, it re- 
mained for a German physician and 
public official of the late Renaissance to bring to- 
gether the discoveries and techniques of this an- 
cient, but long neglected, art. In his book 
De Re Metallica, Georgius Agricola gave form and 
body to the metallic arts and provided a text that 
remained the standard work on metallurgy and 
mining until the publication of Schluter’s famous 
work, in 1738. In fact, much of Agricola’s writing 
withstood the test of time until the coming of ma- 
chine tools and dynamite. 

Written in Latin, it is unfortunate that Agri- 
cola’s work has never been translated properly into 
his native German tongue. Fortunately, however, 
one of the most outstanding translations was that 
performed by Ex-President Hoover and his wife. It 
was completed in 1912 and published in London by 
The Mining Magazine. In 1950 it was republished 
by Dover Publications, Inc., New York, ($10.00) 
complete with the almost 300 woodcuts from the 
original 1556 edition in Latin. For the Hoovers, 
this translation was “a labor of love,” dedicated 
to the preservation of an important milestone in 
the history of engineering. 

Georg Bauer was born in Blauchau, Saxony, 
March 24, 1494. Later he Latinized his name to 
Agricola and, after an excellent education and 
graduation from the University of Leipzig with 
an A. B. degree, taught school in Zwickau. In 1524 


Agricola’s 


De Re Metallica 


JAMES KIP FINCH, Dean Emeritus 
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he went to Italy for further study in medicine and 
natural philosophy. Returning three years later 
he was chosen town physician of Joachimsthaal, 
in Bohemia, a small town then in the heart of the 
most active mining district in Central Europe. 
Later, he became city physician of Chemnitz, where 
he served as a burgher and occupied other elective 
positions until his death on November 21, 1555. 

Agricola was clearly not a mining engineer by 
profession. He was, however, a learned man, the 
friend of Erasmus and other intellectual leaders 
of his day. He was also a technical man, a phy- 
sician, with a basic interest in and gift for factual 
observation and reporting. “Those things,” he holds, 
“which we see with our eyes and understand by 
means of our senses are more clearly to be demon- 
strated than if learned by means of reasoning.” 
De Re Metallica was the result of over 20 years 
of study during which Agricola visited mines and 
smelters, read the few scattered references from 
earlier Greek and Latin authors, and conversed and 
associated with the most learned of the mining 
men. His life centered in a mining community, 
and mining captured his interest. He owned shares 
in the God’s Gift Mine at Albertham, “since,” as 
he said, “the very times when the mine began first 
to bestow its riches.” 

Agricola was not, as the Hoovers point out, “at 
all times free from error and the spirit of his 
times . . . His statements are sometimes much con- 
fused, but their clarity is as crystal to mud in 
comparison with those of his predecessors and some 
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voted to a spirited defense of the metallic arts. 

“Many persons hold the opinion,” he says, “that the 

metal industries are fortuitous and that the occu- 

pation is one of sordid toil, and altogether a kind 

dic of business requiring not so much skill as labor. 

stiveene But as for myself, when I reflect carefully upon 

poll aang al ne cry La om its special points one by one, it appears to be far 

otherwise. For a miner must have the greatest skill 

in his work, that he may know first of all what 

mountain or hill, what valley or plain, can be pros- 

pected most profitably, or what he should leave 

alone; moreover, he must understand the veins, 

stringers and seams in the rocks. Then he must be 

thoroughly familiar with the many and varied 

species of earths, juices, gems, stones, marbles, 

rocks, metals, and compounds. He must also have 

a complete knowledge of the method of making all 

underground works. Lastly, there are the various 

systems of assaying substances and of preparing 

BASILEAB M> D> LvI> them for smelting; and here again there are many 
Cus ; Bo: altogether diverse methods.” 

& Galliarum Regis ad Sexennium, In Book II Agricola discusses the qualifications 


essential to the successful miner, and to profitable 





of his followers.” He soundly condemns the al- 
chemists who seek to deceive people into believing 
that they can change * ‘the substance of base metals.” 
They should be “held in the greatest odium,” he 
insists, “for their frauds are a capital offense.” Yet, 
he apparently accepted the earlier and current 
legends of the various animals and gnomes which 
the miner might encounter underground. 





The Mining Profession 


Of the 12 books into which De Re Metallica is 
divided, the later chapters, dealing with mining 
and metallurgical operations, techniques, and 
equipment, usually receive major attention. Actu- 
ally, however, the first four chapters, on mining in 
general, on prospecting, and on mining laws and 
organization, are equally interesting to the modern 
mining engineer. 

In dedicating his work to the Electors of Saxony, 
Maurice and Augustus, his patrons, Agricola says, 
“The subject of mining is a very extensive one, 
and one very difficult to explain; no part of it is 
fully dealt with by the Greek and Latin authors 
whose works surviv e; and since the art is one of the 
most ancient, the most necessary, and the most 
profitable to mankind, I consider that I ought not 
to neglect it. . . . This book itself indicates the 
length and breadth of the subject, and the num- 
ber and importance of the sciences of which at 


least some little knowledge is necessary to miners.” 
§ ¢ Shaft sinking and drifting operations made use of 


Apparently Agricola felt compelled to explain hand hoists or windlasses and crude four wheeled 
his interest in mining, for his first “book” is de- carts for removing both waste material and ore. 
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Principle of similar triangles was commonly used to ob- 
tain the depth of shaft and length of tunnel meeting it. 











Carefully presorted ore bearing rock was crushed by a 
water wheel powered stamp mill before final sorting. 











Walking wheel chain pump drew balls through wooden 
pipe to remove water from working face of the mine. 


mining. His shrewd observations on mining invest- 
ments apply equally well to modern operations. 
“When anyone, in an endeavour to increase his 
fortune, meets the expenditure of a mine alone, 
it is of great importance that he should attend to 
his works and personally superintend everything 
that he has ordered to be done . . . When one man 
alone meets the expense for a long time of a 
whole mine, if fortune bestows on him a vein 
abundant in metals he becomes very wealthy; if, 
on the contrary, the mine is poor and barren, in 
time he will loose everything which he has ex- 
pended in it. If he is ignorant of the art of mining, 
then it is advisable that he should share in com- 
mon with others the expenses, not of one only, but 
of several mines.” 

It has been remarked that the Romans and other 
earlier peoples had probably left few exposed and 
obvious mineral deposits for future workers to ex- 
ploit. Any search for deeper, hidden ores involved 
greater risks and increased expenditures for ex- 
ploration and development, and resulted in the 
pooling of interests and capital which mining shares 
made possible. In fact, this means for both meet- 
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Typical furnaces described by Agricola, with one smel- 
ter tapping a melt and the other carrying charcoal. 


ing expenses and sharing risks appears to have 
been well developed and widely used even in 
Roman mines. 

The Hoovers observe that, “Of all of Agricola’s 
theoretical views those are of greatest interest which 
relate to the origin of ore deposits.” Agricola uses 
the Latin vena, or veins, not only for fissure veins 
but “to designate,” as he says, “any mineral sub- 
stances [i.e., ores] which the earth keeps hidden 
within her own deep receptacles.” He notes that 
ore veins have been created subsequent to the rocks 
containing them, and, while erroneously assuming 
that the vein channels were created solely through 
erosion by underground waters, his ideas that they 
were filled by deposition from circulating solutions 
was a notable contribution to the modern under- 
standing of ore deposits. 

In searching for veins Agricola notes that the 
divining rod was used by some miners but makes 
his own view of this device clear. “A good and 
serious miner should not make use of an enchanted 
twig . . . because there are natural indications 
which he can see for himself without the use of 
twigs.” Thus, recalling his erosion theory of veins, 
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Agricola’s interests also included the art of glassmaking 
as a result of his stay in Venice on a journey to Italy. 


he advises prospectors to “observe the bubbling 
waters of springs, which cannot be very far distant 
from the veins because the source of water is from 
them . . . also examine the fragments of veins which 
the torrents break off from the earth . . .” He adds 
that one should also “observe the hoarfrosts, which 
whiten all herbage except that over the veins. . . 
and note whether the trees lose their verdure or 
become black or discolored due to the hot and dry 
exhalations of the veins.” 

As with all older authors, veins are overem- 
phasized by Agricola. All ore deposits are re- 
garded as of vein origin and are thus vena profunda, 
dilatata, or cumulata. Book Il, with 30 woodcuts, 
is devoted to descriptions of various forms of 
branching and other veins — “the various and 
manifold varieties of veins and stringers.” It in- 
cludes a discussion of the use of the magnetic 
compass to determine the direction of a vein. 

In Book IV, which deals with mining claims and 
the officials who had charge of mining affairs, the 
organization and management of share companies 
is described in detail. “It is complained that some 
sellers and buyers of the shares in mines are fraudu- 





lent. | concede it,” says Agricola, “but the wise and 
prudent man . . . goes at once to the mine that he 
may for himself examine the vein.” 

Agricola also tells us how “the miner, if the vein 
he has uncovered is to his liking, first of all goes 
to the Bergmeister to request to be granted a right 
to mine, this official’s special function and office 
being to adjudicate in respect of the miners. To the 
first man who has discovered the vein the Berg- 
meister awards the head meer [i.e., claim] and to 
the others the remaining meers, in the order in 
which each makes his application. Since mines 
vary in shape, according to the different varieties 
of veins it is necessary for one,” he notes, “to go 
into detail concerning them [the claims] and their 
measurements .. . Of the width of the meer, one 
half lies on the footwall side of the vein and one 
half on the hanging wall side. If the vein descends 
vertically into the earth, the boundaries similarly 
descend vertically; but if the vein inclines, the 
boundaries likewise will be inclined. The owner 
always holds the mining right for the width of the 
meer, however far the vein descends into the depth 
of the earth.” Thus, “the apex law” was recognized. 

The Hoovers, in an extended footnote on the 
history of ownership and mining law regard this 
as “the logical development of the conception that 
the minerals were of quite distinct ownership from 
the land.” 


Mine Surveying and Mining Methods 

“When a miner discovers a vena profunda,” Agri- 
cola says, in Book V, “he begins sinking a shaft and 
above it sets up a windlass, and builds a shed over 
the shaft to prevent the rain from falling, less the 
men who turn the windlass be numbed by the cold 
or troubled by the rain . . . It is advantageous if a 
shaft connects with a tunnel [i.e., driven in from 
a lower level to connect with the bottom of the 
shaft] for then the miners and other workmen 
carry on more easily . . . but if the shaft is not so 
deep, it is usual to drift from one or both sides 
of it. From these openings the owner or foreman 
becomes acquainted with the veins and stringers 
that unite with the principal vein, or cut across it.” 
Various suggestions regarding indications of ore in 
connection with this exploration follow. 

“The mode of working,” says Agricola, “is varied 
and complex, for in some places they dig crumbling 
ore, in others hard ore, in others a harder ore, and 
in others the hardest kind of ore . . . Miners dig 
out crumbling ore with the pick alone . . . With 
regard to the harder veins which are tractable to 
iron tools . . . they generally attack them with more 
powerful iron tools . . . As for the hardest kind of 
metal bearing vein, which in a measure resists iron 
tools,” Agricola observes, “if the owners of the 


neighboring mines give them permission, they 
break it with fires.” It was almost a hundred years 
later, in 1627, that gunpowder was first introduced 
in mining and it apparently did not reach Britain 
for another 75 years. Thus, the ancient method of 
fire-setting, as described by Agricola, was long used 
and is said to have still been employed in some 
German and Norwegian mines down to the end of 
the 19th century. 

Turning to surveying Agricola notes that, “Each 
method of surveying depends on the measuring of 
triangles. A small triangle should be laid out, and 
from it calculations must be made regarding a 
larger one. Most particular care must be taken that 
we do not deviate at all from correct measuring; 
for if, at the beginning, we are drawn by care- 
lessness into a slight error, this at the end will pro- 
duce great errors.” Thus, he illustrates the prob- 
lem of digging a tunnel from a lower level to in- 
tersect a shaft, pointing out that the proportions 
of the smaller triangle measured at the mouth of 
the shaft give the depth of shaft and length of 
tunnel if the inclined distance, shaft-mouth to tun- 
nel entrance, is measured. “The measuring cords 
used,” he says, “are made of linden bark because 
they do not stretch at all.” When other problems 
arise, such as joining an existing and uot straight 
tunnel to a shaft he describes the use of cords with 
waxed circles to record the changes in direction 
required in a survey of the tunnel. 


Tools and Machines 


Book VI is devoted to the tools and machines used 
in mining and is, to the general reader, perhaps the 
most interesting chapter in Agricola’s text. In ad- 
dition to wheelbarrows, trucks, and other hauling 
devices, Agricola records that additional machines 
fall into three groups — hoisting machines, pumps, 
and ventilating devices. While smaller windlass 
hoists are turned by men, larger hoists driven by 
a horse also are described. Such hoists are used not 
only to raise dry materials, but also buckets of wa- 
ter. A water wheel 36 feet in diameter operating 
a hoist is described by Agricola as “the largest ma- 
chine of all those which draw water.” Neverthe- 
less, numerous pumps are illustrated including not 
only piston pumps but endless chain types with 
buckets and also the “ball and chain” form with 
cloth balls on an endless chain raising the water 
in a pipe. These are driven by a man-operated 
tread mill as well as by water wheels. 

In connection with mine ventilation Agricola ob- 
serves that, “If a shaft is very deep and no tunnel 
reaches it, or no drift from another shaft connects 
with it, or when a tunnel is of great length . . . then 
the air does not replenish itself. In such a case it 
weighs heavily on the miners, causing them to 
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breathe with difficulty, and sometimes they are 
even suffocated, and burning lamps are also ex- 
tinguished.” Three types of ventilating devices are 
noted, including various deflecting forms to direct 
the wind downward into a shaft, fans rotated by 
hand, and, finally, bellows. 

Assaying 

In this history of mining and metallurgy, Books 
Vil and VIII, dealing with assaying and ore dress- 
ings, undoubtedly stand out as the most notable 
contributions to technical procedures. Agricola was 
the first to describe the advantages and the methods 
of assaying ores. “By tests of this kind,” he notes, 
“miners can determine with certainty whether ores 
contain any metal in them or not . . . whether it is 
much or little . . . the best method by which the 
metal can be separated from that part of the ore 
devoid of it.” He shrewdly adds, “By smelting a 
small quantity they learn whether the smelting of 
a large quantity will compensate them for their 
expenditure.” 

The Hoovers note in their translation that al- 
though many men undoubtedly had added to the 
development of assaying, Agricola was the first to 
produce a systematic text containing much that was 
entirely new as well as numerous details omitted 
from earlier works. Here appear most of the re- 
agents and most of the critical operations for the 
dry analysis of gold, silver, lead, copper, tin, quick- 
silver, and iron. Also included are many of the 


“tricks” of the art still in use today. Assay furnaces, 
muffles, crucibles, and cupels are described; de- 
tailed instructions for the various tests are given; 
and the use of the touchstone, together with a set 
of 12 standard test pieces or needles of various 
mixtures of gold and silver, is explained. “When 
a bar of mixed metal is rubbed on the touchstone 


and colors it just as the needle does,” says Agricola, 
“it contains the same proportion of gold the needle 
does.” 


Ore Dressing 


Book VIII is not only the longest in this remarkable 
treatise, but includes no less than 65 woodcuts de- 
voted to illustrating the preparation of ores for 
smelting. Agricola first emphasizes the importance 
of keeping the loosened ore separate from the coun- 
try rock, But, as he notes, “Although the miners, 
in the shafts and tunnels, have sorted over the ma- 
terial which they mine, still the ore which has been 
broken down and carried out must be broken into 
pieces by a hammer or minutely crushed, so that 
the more valuable and better parts can be dis- 
tinguished from the inferior and worthless _por- 
tions.” Thus, as a first step in concentrating ores, 
“sorters” are shown working with hand hammers 


sorting “the more precious from the worthless.” 
Later, stamp mills and stone mills driven by water 
wheels are illustrated and described in detail. 


Smelting 

“Although those who burn, roast, and calcine the 
ore,” Agricola continues, “take from it something 
which is mixed or combined with the metals; and 
those who crush it with stamps take away much; 
and those who wash, screen, and sort it take away 
still more; yet they cannot remove all which con- 
ceals the metal from the eye and renders it crude 
and unformed. Wherefore smelting is necessary for 
by this means earths, solidified juices, and stones are 
separated from the metals so that they obtain their 
proper color and become pure, and may be of great 
use to mankind in many ways.” Various smelting 
furnaces are illustrated and described. 

In discussing iron, Agricola appears to follow 
the earlier work of Biringuccio. In addition to the 
early method of producing a pasty mass of mal- 
leable iron directly from the ore in a forge fired 
with charcoal and lime, the Germain stuckofen, or 
high furnace, with a greater blast, added the pos- 
sibility of first producing cast iron and then re- 
fining this to produce wrought iron. Cast iron had 
thus come into use, but it is not clear that the re- 
fining process was understood, and it was not ef- 
fectively applied until the end of the 18th century. 

Agricola was especially interested in the re- 
covery and separation of gold and silver. “Fre- 
quently two metals, occasionally more than two, 
are melted out of one ore, because in nature gen- 
erally there is some amount of gold in silver and 
in copper, and some silver in gold, copper, lead, 
and iron.” He therefore devotes Book X to the re- 
covery of gold and Book XI to that of silver. 

Finally, in his last book, Agricola turns to what 
now would be considered problems of chemical 
engineering. He admits these matters “might be 
considered as alien to things metallic;” neverthe- 
less he defends their inclusion on the ground that, 
like the metals, such chemicals as salt and soda, 
sulphur and bitumen, are natural products derived 
from the “solidified juices” of the earth. 

Glassmaking in particular seems to have cap- 
tured his interest, for he notes, “The glassmakers 
make diverse things, such as goblets . . . flasks .. . 
panes, which wonderful works I have seen when I 
spent two whole years in Venice some time ago.” 

De Re Metallica is one of the great books of the 
ages, the result of Agricola’s interest in “a most 
ancient and necessary art” which persuaded him 
that “he should not neglect it.” De Re Metallica 
ranks Agricola with his contemporary, Galileo, as 
one of the first in a distinguished group of scholars 
who clarified the methods of modern science. “ 
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Complete structural systems that broaden your 
latitude in planning ceilings, lighting, acoustics 
—within realistic budget boundaries 


Acoustideck for gymnasiums, other 
e activity areas 
Combines steel roof deck and acoustical ceiling with 
Noise Reduction Coefficient of .70. 

Erected fast in any weather that a man can work. In- 
teresting ribbed underside provides an attractive ceiling. 
New Inland T-Steel Roof Deck for 

e clear-ceiling classrooms 
Especially suitable over classrooms of 26’ to 32’ spans 
—or other areas where you want an attractive unbroken 
ceiling surface. 
You can use various types of acoustical tile — provide 
a flush, luminous ceiling — or leave the underside ex- 
posed and painted. 
Write for catalogs 240, 241, and 246 or see Sweet’s, sec- 
tions 2c/Inl lla/In. Inland Steel Products Com- 
pany has trained sales engineers capable of giving you 
the benefit of their diversified experience on specific 
problems. Write or call your nearest Inland office. 


member of the 
steel family 


ENGINEERED PRODUCTS DIVISION 


INLAND STEEL 
PRODUCTS COMPANY 


Dept. F, 4149 West Burnham Street, Milwaukee 1, Wisconsin 


ATLANTA, BALTIMORE, BUFFALO, CHICAGO, CINCINNATI, CLEVELAND, DALLAS, DENVER, DETROIT, KANSAS CITY, LOS ANGELES, MILWAUKEE, MINNEAPOLIS, NEW ORLEANS, NEW YORK, ST. LOUIS 





CRANE 
announces 

a low-profile, 
0 Recess 
Bath with 
edge 
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THE FAIRFAX Designed by Henry Dreyfuss 


Crane quality—a Dreyfuss design—yet priced in the medium 
range. The floor to top height of the Fairfax is only 14”, for easy 
entry and exit... a full two inches lower than most baths. Avail- 
able in regular or acid-resisting porcelain enameled cast iron. 
Trim is exclusive Crane Dial-ese. You can specify the Fairfax in 
any of the full range of Crane colors and white. 

The Crane Fairfax—Length: 5’; Width: 30”; Seating Edge Width: 5”; Height: 14” 
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New Crane Star* Lite Accessories and Fairfax 
Bath are available through your Crane Distributor 
who also has a complete line of Crane quality 
plumbing ware for every installation. Call him 
for full facts on these new Crane products. 
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Announcing 
CRANE 


bt kf be: 


Bathroom 
Accessories 


Beautifully designed 
with polished chrome 


lating 


; 


Vioderately Priced 
Mie 


ae 
Metal accessories 


Easily Inst 


are preferred by « 


half your client 


VALVES + ELECTRONIC CONTROLS - PIPING 
PLUMBING + HEATING « AIR CONDITIONING 


Solidly Built 


2-900 Soap Holder with Plastic Tray 


IMPORTANT NEW DEVELOPMENTS FROM CRANE 
TO MEET THE CHALLENGE OF THE SOARING SIXTIES 


The Soaring Sixties have begun. This 
is predicted to be the biggest decade for 
America’s biggest industry—building—and 
everyone associated with it. 

There’s the booming population growth 
—a 34 million net gain, or a 16% increase. 

There will be more households. We need 
homes and schools and hospitals—and 
buildings of all kinds. We have to provide 
new construction for the newcomers... 


and also to replace those made obsolete. 

Crane announces Direction °70... to 
help you meet the challenge of the Soaring 
Sixties. These are products to improve 
building quality. These are products to in- 
crease efficiency. These are products to 
help curb rising costs. 

On these pages are the first of these new 
Crane developments ... the first of many 
you'll be seeing in Crane’s Direction ’70. 


2-902 Tumbler and Toothbrush Holder 


2-906 Soap Holder and Grab Bar with oval-shaped Metal Bar and Plastic Tray 





2-915 Paper Holder with Metal Roller 


Crane Co. Plumbing-Heating-Air Conditioning Group 


Box 780, Johnstown, Pa. 
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2-917 Soap Holder with Plastic Tray 


CRA 


Cross-section of bar shows 
unique oval shape. This provides 
greater separation for faster 
drying. Gives unit a distinctive 
modern appearance. 


RECESS ACCESSORIES 


Overall Size: 64” x 64%”. 

Wall Opening: 54%” x 5%4” x 2%”. 
Recess Accessories are regularly fur- 
nished for wood screw installation. 


2-919 Soap Holder and Grab Bar with Plastic Tray 
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Getting Together 


Means Business 


Small firms gather into groups 


to handle multimillion dollar projects 


By THE ECONOMIST 
INTELLIGENCE UNIT LTD. 


THE CONSULTING ENGINEER in Western 


Europe often finds his biggest op- 
portunities abroad, but it is also in 
the foreign field that he is most 
likely to miss opportunities, Development projects 
in Africa and Asia clearly offer immense possibili- 
ties for the consultant, but the attendant difficulties, 
risks, and uncertainties are on the same scale. In- 
dividual engineers in private practice, or even quite 
large independent firms of consultants, very often 
find that the barriers between them and successful 
operation in the foreign market are too great for 
their taste. When this happens the gap may well 
be filled by a contracting company supplying its 
own consultants — or by government-sponsored 
engineers. Yet the special challenge offered by 
large-scale work abroad has been met by consult- 
ants in several countries. A frequent and increasing- 
ly important answer is the joint-organization 
through which independent consultants combine 
to do work that they could not tackle singly. 
There is, of course, nothing new in the idea of 
the joint venture in which several consulting engi- 
neers, each a specialist in his own field, work to- 
gether as a team on a specified job. It is also well 
known for two or three firms to get in the habit of 
teaming up when required. But in several Euro- 
pean countries more positive and permanent types 
of associations are being set up, often specifically 
for obtaining foreign projects, particularly in the 
underdeveloped countries. 


Netherlands’ “Nedeco” Well Established 


The exact nature of the association and the degree 
of independence of the participants vary consid- 


erably from country to country. The largest ‘and 
one of the best known is the Dutch “Nedeco” 
(Netherlands Engineering Consultants), féunded 
in 1951. This, however, has the legal status of a 
foundation and does not, strictly speaking, have 
members. Nor is it primarily aimed at profit making. 
It exists to coordinate and promote Dutch consult- 
ing engineering abroad. It is governed by a board 
of directors and has a permanent staff of experi- 
enced engineers who deal with the preliminary 
work on each new project, call in the engineers 
needed, and coordinate their activities. In a sense 
all Dutch consultants are covered by the umbrella 
of Nedeco, yet none is certain of employment 
through it. Nedeco is careful not to compete with 
individuals or private offices: it will only under- 
take projects too large for a single firm. It never 
does work in Holland. It never brings in anyone 
connected in any way with contractors; and it never 
offers anything but consulting work. Its directors 
must be totally unconnected with any scheme that 
might in any way prejudice the professional advice 
Nedeco provides its clients. 


Accusations Unfounded 


Consulting engineers from other countries who 
have encountered competition from Nedeco some- 
times accuse it of enjoying the unfair advantage 
of a state subsidy. This accusation has no truth. In 
spite of its national status, Nedeco is financially 
independent, and any profits it makes are taxed 
like those of an ordinary company. It does, how- 
ever, have government connections in the rather 
formidable membership of its Advisory Board, 
which assists the directors. This board includes 
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representatives of the Ministries of Foreign Affairs, 
Economic Affairs, Public Works and Agriculture, 
and of the nationalized railways, mines, and 
Zuider Zee works, as well as the Royal Institute of 
Engineers and various Dutch universities. Nedeco 
sometimes does call in engineers in government 
employment as well as private practitioners, but 
when this happens the engineer gets unpaid leave 
from his government job and is paid by Nedeco. 
The foundation’s declared object is “to pool the 
entire knowledge and experience of experts in Hol- 
land . . . including those in public functions.” 


Belgium Has One Group 


There appears to be no organization in any other 
country comparable to Nedeco in status and scope, 
though there are a number of examples of smaller 
associations formed for work abroad, and several 
are completely independent of the state and of in- 
dustry. In Belgium there is only one such group 
whose members are independent consulting engi- 
neers. This is CADIC (Compagnie Africaine des 
Ingenieurs-Conseils) which operates almost entire- 
ly in Belgian Africa. Thirty Belgian consultants 
form the company and hold equal shares in its capi- 
tal of 3 million Belgian francs. All the members are 
experienced engineers with university qualifications 
and all belong to their professional association, the 
Chambre des Ingenieurs-Conseils de Belgique. 
CADIC has a small coordinating office in Brus- 


sels, but its main office is in Leopoldville, capital 
of the Congo, where it employs a sizable staff of 
engineers, draftsmen, and topographers, and runs 
a soil-mechanics laboratory. In this way the back- 
ground work of any Congo project does not weigh 
on the home offices of the 30 CADIC members. 


French Situation Is Complex 


In France, where engineers are state-trained and 
very often state-employed, it is just as hard in the 
foreign field as it is at home to distinguish the pri- 
vate consultant, especially when he is part of a 
combine. About the surest test is membership in 
Chambre des Ingenieurs-Conseils de France which 
is restricted to independent consulting engineers 
connected in no way with sales, manufacturing, or 
contracting. The small consulting engineer firms 
in France seldom are concerned with foreign proj- 
ects, but for the big firms there is, as in the case 
of Belgium, plenty of scope in African territories 
and even outside the French Union. 


French Organizations 


Until fairly recently the only organization that 
provided comprehensive advice on the engineering 
needs of the French underdeveloped territories was 
the state-run Bureau Central d’Outremer. The 
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French government also controls, wholly or in 
part, a number of specialist engineering groups 
which exist entirely for working abroad. Mining, 
railways, electricity, and gas, for instance, are dealt 
with by SorrEMINE, SOFRERAIL, SOFRELAC, and 
SoFREGAZ — in some of which banks or industrial 
firms also own an interest. Three or four years ago, 
however, about 20 independent firms formed a 
group — ICO France — whose aim is to secure con- 
tracts in foreign markets. Once a contract is se- 
cured, ICO France acts as coordinator, the project 
being shared among as many of its members as 
necessary. It remains to be seen whether members 
of ICO France will compete successfully against 
government engineers in the overseas spheres where 
they are well established. But with the advent of 
self-government in Africa it seems likely that pri- 
vate enterprise will have greater opportunities. 

There is at least one other group of this type. Its 
affiliated firms are all members of the Chambre des 
Ingenieurs Conseils de France. It is known as 
UTICI (Union Techniques des Ingenieurs Conseils 
Independents de France), and headquarters are in 
Paris. Seven small firms got together about three 
years ago to form this group primarily to be able 
to offer services equivalent to those offered by 
large and well known firms, such as Coyne-Belier, 
the dam specialists, who already do well abroad 
and do not need to be strengthened by permanent 
association with others. 


German Organizations 


Most engineers in Germany have not hitherto felt 
a strong need to do more than form the usual teams 
for foreign projects. But permanent associations do 
exist for work both at home and abroad, and are 
felt to be a valuable weapon not, as in France, 
against state enterprise but against the activities 
of the large contractors and manufacturers which 
tend to overflow into the consulting sphere. Many 
of the German associations are little more than the 
formal linking of two or three otherwise independ- 
ent names who probably would have worked to- 
gether unofficially anyway. 

A society called the Gemeinschaft Unabhangiger 
Beratender Ingenieurburos e. V does exist to pro- 
mote German consulting work overseas, but it ap- 
parently does not undertake any coordinating ac- 
tivities, having more the character of a professional 
association. Thirty-three consulting firms belong to 
this society, but they are entirely independent of 
each other, only occasionally forming temporary 
partnerships among themselves for specific projects. 

A German organization rather closer to the ICO 
France or CADIC type is the Deutsche Societat 
Beratender Ingenieure, whose head office is in 
Cologne. Eight firms are linked in this organiza- 





tion, and they work together at home and abroad. 
Their contracts usually are divided about equally 
between the two spheres. The group was not formed 
specifically for foreign projects; it merely happens 
to handle a larger number of these than other such 
groups in Germany, many of which operate to a 
large extent in the home market. In this respect 
Germany differs from the other countries, With 
but a few exceptions like the French UTICI, con- 
sultants prefer to act singly in the home market. 


International Combines 

A new and interesting group has just been formed 
on an international basis. It is one of the first of the 
Common Market engineering combines. Known as 
BECEG (Bureau European de Controle et D’etudes 
Generales), it involves the joining of a German and 
a French firm. The German firm is Dr. Ing. P. 
Walter, of Essen, and the French is G. Bory, of 
Paris. The owners of each firm are members of the 
executive committee of FIDIC, the International 
Federation of Consulting Engineers, and their re- 
lationship in this international association work 
undoubtedly brought them into contact and sug- 
gested a joint firm for Common Market operations. 
This combination firm expects to add other firms 
to its stable and offer services not only inside the 
Common Market area but in the underdeveloped 
areas influenced by Common Market nations. It 
has offices in Essen and in Paris. 

There also is the International Group of Consult- 
ing Engineers S. A., centered at The Hague. CADIC 
belongs to this. More international groups may fol- 
low if Common Market countries can agree on a 
standard of qualification. 


Norway's Entry 


Norway has had, for several years, a joint operation 
consisting of eight independent consulting firms 
brought together under the group title of Nor- 
consultants, with offices in Oslo. This group en- 
gages only in work abroad, the individual inde- 
pendent firms, all members of Radgivende In- 
geniorers Forening (The Society of Consulting En- 
gineers ), tending their own knitting inside Norway. 


Britian and Italy Prefer Independent Action 


No tendency to form permanent combinations of 
this type is as yet discernable in Britain or in Italy. 
British consultants prefer to retain the freedom 
to associate with whom they choose when they 
choose, though of course certain combinations fre- 
quently recur, sometimes on an international rather 
than a national basis — for instance the Coyne- 
Gibbs partnership on the Kariba dam. In Italy, 
still in its own southern areas an underdeveloped 
country, home projects keep most of the large en- 


gineering profession too busy to think much as yet 
of combinations for foreign ventures. The leading 
Italian engineers, such as Nervi and large firms 
like Techint, have certainly made their mark abroad, 
but as individual persons or firms, not as groups. 
Some of the younger engineers in Italy do, how- 
ever, feel that the creation of permanent teams of 
specialists soon will become necessary. 


Impetus Varies 


It is clear that the impetus that has led to the form- 
ing of engineer groups in certain countries varies 
according to circumstances. In Holland it has been 
a national effort, offering Dutch skill to the world 
and thus enabling the small Dutch profession to 
compete in a way it could not possibly have done 
disunited. It undoubtedly has succeeded in build- 
ing up confidence, where previously the indefinite 
qualifications of many Dutch engineers may have 
undermined it. In Belgium and France the need 
was not so much to inspire confidence abroad as 
to meet the existing demands of dependent terri- 
tories. In France in particular the main competitor 
of the private engineer is the government. In Ger- 
many the success of the big contractors and manu- 
facturers has been a stimulus to formation of groups 
of independent consulting engineers. 

Where the organization of the group is highly 
developed, a great load is lifted from the member 
offices. The sheer administrative difficulties and 
lack of personnel deter many individual firms from 
even attempting big jobs abroad, particularly in 
countries where distances are great and communi- 
cations difficult. A coordinating office at home, as 
offered by Nedeco, can save the consultants con- 
cerned in each project an immense amount of 
trouble, time, and expense. 

CADIC has carried the process even further, its 
well equipped office in Leopoldville often making 
it literally unnecessary for the various consultants 
to visit the site at all. Supervising of contractors 
and collecting of data is all done by the Leopold- 
ville staff. Information is relayed to the appropriate 
office in Brussels, where each consultant works on 
his particular aspect of design. Other objections 
apart, CADIC admits that this system, though mak- 
ing for efficiency, does not cost the client any less 
than if the work was done by one firm. Everything 
hinges on the accuracy of the African office, which 
cannot be cheaply run, and moreover each con- 
sultant involved is paid as a principal. 


Advantages 


All these groups have certain common advantages. 
One is that they contain within themselves all the 
necessary types of specialists. Instead of the usual 
system whereby the civil engineer initially called 
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I-T-E introduces the new MN frame molded case circuit breaker. Same dimensions as former 800 amp breaker. 
Rated at 1000 amp continuous, interrupts 50,000 amp at 240 volts, 25,000 amp at 600 volts. Send for all 
the details. Write 1-T-E Circuit Breaker Company, Dept. SA, 1900 Hamilton St., Philadelphia 30, Pa. 
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in has to make separate arrangements with a series 
of electrical, mechanical, structural, or hydraulic 
engineers or other specialists in the increasing range 
of engineering expertise, a group like CADIC or 
ICO France already contains the talents demanded. 
The Nedeco system does mean picking a new team 
each time, but that organization is better equipped 
to do this than the ordinary civil engineer himself 
is, especially when it comes to obtaining experts 
of a very special kind. It is much easier for Nedeco, 
which can call on anyone from university profes- 
sors onwards, to obtain the services of an expert 
when and where he is needed. 

Another aspect of engineering undertakings in 
underdeveloped countries is the frequent uncer- 
tainty of the financial and economic background. A 
big, long-term job may for this reason be too much 
of a risk for an individual firm. A group is better 
able to face it. 

From the client's point of view, a comprehensive 
group offering a wide range of services and unified 
planning often inspires more confidence than a 
single firm, however large. This is especially true 
of newly developing countries whose administra- 
tors may lack experience in obtaining engineering 
advice. As consulting engineers have discovered to 
their disadvantage, these countries often find it 
easier to accept a package deal offered by a con- 
tractor who undertakes to design as well as to con- 
struct the project. 


Professional Practices 


Countries like, say, Syria or Iraq, often expect a 
consulting engineer to submit a bid rather than 
charge a professional fee. All the groups mentioned 
prefer to abide by the normal professional stand- 
ards in this respect and resist request for bids, but, 
as consulting engineers in all countries have found, 
where a foreign government demands bids by those 
offering professional services, the only thing to do 
is to submit one or withdraw. Feelings run high 
when one firm or group substantially undercuts 
another, British firms often complain that Nedeco 
does work at what appears to be impossibly low 
fees. Yet, Nedeco is not subsidized. It has to pay 
its way, so it cannot afford to take a loss. The only 
conclusion must be that an organization of this type 
can reduce costs considerably on a large project, 
provided it goes about it the right way. Fees and 
competitive bidding are, however, serious problems 
in international work, and the profession is still a 
long way from having internationally accepted mini- 
mum fee schedules or negotiation procedures. 

In all the countries concerned, the groups adhere 
to the local practice for professional consultants 
with regard to publicity. Newspaper advertising 
by firms or individuals is frowned upon by all 


European associations of consulting engineers; a 
mention of a professional association in a technical 
journal is usually the furthest anyone goes. But 
across the narrow channel between publication 
display advertising and direct mail advertising, the 
groups undoubtedly have an advantage over in- 
dividual firms. The mere name tells a prospective 
client that this is what he is looking for, and he 
probably will be supplied, on inquiry, with a well 
produced and perhaps expensive informative bro- 
chure. Sometimes a group can carry this a bit fur- 
ther; ICO France once sent out a glossy brochure 
to 5000 potential foreign clients, a scheme which on 
cost would be ruled out for most individual firms. 


Results Satisfactory 


It is less easy to demonstrate by specific examples 
the success or lack of it of group-organized projects. 
Among German or French engineers, it is not gen- 
erally known when a firm has taken on a job as a 
member of a particular group or not. CADIC has 
a good record in the Belgian Congo — for example, 
the Kwango-Kasai road-axis, with its 26 bridges, 
and the channeling of the Kwango River — but it is 
not at present geared to compete seriously much 
beyond Belgian Africa, and under its present sys- 
tem, costs are high. In contrast, Nedeco’s net is 
extremely far-flung, embracing projects as far apart 
as Brazil and Burma. They have at least one in the 
United States — a report on the feasibility of re- 
claiming the Hackensack Meadows, in New Jersey. 

As might be expected from the Dutch, Nedeco 
undertakes a large number of drainage and reclama- 
tion schemes. It evidently is preferred on occasions 
in places where it would be more usual to find 
engineers from the appropriate mother country. 
Nedeco has undertaken projects in Nigeria, Nyasa- 
land, the British Cameroons, and French Guinea, 
and, in spite of CADIC, in the Belgian Congo and 
Ruanda-Urundi. It is a sign of the times that this 
last project, begun in 1959, is the supervision of 
road-making and the introduction of tea-planting, 
on behalf, not of Belgium, but of the European 
Economic Community. It is clear that the Nedeco 
type of organization is not suitable for countries 
with a very big engineering profession or many 
large firms. More of the smaller countries may 
adopt the Dutch pattern, others may prefer com- 
binations more on the French or German lines. The 
exact method of organization must vary according 
to the particular characteristics of the engineering 
profession in different countries or the needs of 
particular firms. But whatever form they take, there 
is no doubt that joint-associations have very defi- 
nite advantages to offer consulting engineers, and 
Europe may well see many more of them in the 
next decade. meee 
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"Buy the best... 
your supplier has it” 
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ACF lubricated Plug Valves are 
available in rectangular, round, 
diamond and V ports; venturi, 
multiport and steam - jacketed 
models. 


Materials: steel, semi-steel, Ni- 
resist, carbon steel, bronze, 
aluminum. 


Sizes: 2” through 30”. 


Working Pressures: 125 through 
800 pounds. 
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Lubricated Plug Valves 


You'll get top performance from ACF valves. They seal tight, 
service quickly and fit into the smallest possible space. 

Both rectangular and round port valves provide through-con- 
duit flow with minimum turbulence, minimum pressure drop. The 
cylindrical plug can’t stick or wedge — operates with an easy 
quarter-turn. 

Next time — and every time — ask for ACF! Available from 
leading suppliers everywhere. 


WRITE FOR CATALOG 400 


n 
pivision or ACf inoustries 
INCORPORATED r 
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P.O. BOX 2117, HOUSTON, TEXAS 





Here’s How KENNEDY’S Design and Construction Features 
Give You Greater Value for Your Valve Dollar... 


125-Pound SWP Bronce Gate Valve 
Union Bonnet - Rising Stem 
Inside Screw - Wedge Disc 


These additional advantages make KENNEDY your best valve buy ... 


Fig. 525 . . . newest in the valve field . . . 
best in the valve field. Fig. 525 gives greater 
strength with less bulk and weight than any 
comparably rated valve. 

Kennedy's Fig. 525 can be repacked under 
pressure thus eliminating line shut-down. 
Simply open valve fully, remove packing 
nut and repack. 

Threads in the KENALLOY Stem are ac- 


curately machined to eliminate feather edge 
ends which in ordinary valve stems break 
off and lock the stem in the bonnet. This 
accurate machining means easier operation 
and longer valve life. 

The joint between the body and the bonnet 
is bronze-to-bronze true union. Generally 
accepted as the most satisfactory type of 
union joint. 


e@ YOU CAN'T BUY A BETTER VALVE THEN A KENNEDY! 


-KENNEDY VALVE wme-z. co.— 


ELMIRA, NEW YORK 
VALVES °« PPE £I TINGS © FIRE HYDRANTS 


@ OFFICES AND WAREHOUSES IN NEW YORK, CHICAGO, SEATTLE, SAN FRANCISCO, ATLANTA @ SALES REPRESENTATIVES IN PRINCIPAL CITIES @ 
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New Council officers are (1. to r.) Fred K. Steel, 2nd vice president; Harold P. 
King, Ist vice president; Ralph M. Westcott, immediate past president; Hueston 
M. Smith, president; Lester L. Bosch, treasurer; & George J. Toman, secretary. 


CEC Holds Annual Meeting 


No LonceER is Consulting Engi- 
neers Council a federation of as- 
sociations. This came about through 
the adoption of new bylaws at the 
Annual Meeting, held in Gearhart, 
Oregon, May 4-6. Now, each mem- 
ber of each city, state, or regional 
association is, individually, a mem- 
ber of Consulting Engineers Coun- 
cil. Membership is limited strictly 
to partners and principals who can 
represent and speak for their firms, 
and dues are assessed on a basis of 
firm size. This gives the Council 
about 1500 active members repre- 
senting nearly 1000 firms. 

The Council also accepted four 
new affiliated associations, Massa- 
chusetts, New Jersey, Maryland, 
and South Dakota, representatives 
from these associations being seated 
at the meeting as members of the 
board. There are now 31 associa- 
tions of consulting engineers in the 
Council, and every association was 
represented at the Gearhart meet- 
ing. The Council has set a record 
for attendance probably unequaled 
in the history of national associa- 
tions. In its five years of existence, 
with quarterly meetings during its 
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early years and semiannual meet- 
ings more recently, every affiliated 
association has been represented 
at every meeting, with the single 
exception of one missing delegate 
at one semiannual gathering. 

The board of directors also 
adopted a 1960-61 budget of al- 
most $90,000 and voted in favor 
of a dues formula that will spread 
the financial load much more fairly. 
The formula establishes a curve 
that starts at $30 and moves up- 
ward on the basis of total Social 
Security payments by the member's 
firm. The formula is not a straight 
line but a square root curve. It re- 
sulted from a careful study made 
by a committee headed by John A. 
Blume, of California. Application 
of the formula removes the past 
inequity of the dues structure based 
on number of partners in a firm. 
Under the old method, small firms 
with many partners were assessed 
unreasonably high dues while large 
firms with only one or two partners 
got off all too easy. The new struc- 
ture eliminates this bad balance. 

The $90,000 budget includes suf- 
ficient funds to permit the Council 
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SCHOOL 
INDUSTRIAL 
INSTITUTIONAL 
EVACUATION 
PAGING 
INTERCOM 


designed and built so you can 
SPECIFY WITH CONFIDENCE 


Engineered and built by pioneers 
in communications, RAULAND 
Sound Systems are available for 
unlimited applications. There is a 
complete choice of program facil- 
ities and features, including mul- 
tiple microphone use, emergency 
or evacuation announce, remote 
control, etc. 

Also available are RAULAND’S 
famous Amplicall intercom sys- 
tems in a wide choice of models 
for every desired function. 

School, Industrial and Institu- 
tional systems can be designed to 
your exact requirements from 
standard panels, to RAULAND’S 
traditional high engineering 
standards. 

RAULAND distributors are lo- 
cated everywhere. 


ENGINEERING HELP 


Our new Manual of School Sys- 
tem Specifications is available 

to consulting engineers. In- 
cludes general and typical 
specs; covers classroom jf 
speaker assemblies, call 
switches, microphones, audi- 
torium systems, etc. 


Ask on your letterhead for this 
unique engineering help. 


RAULAND-BORG CORPORATION 


3535-D Addison St., Chicago 18, iil. 
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GET COMPLETE INFORMATION NOW! 


Write today for fully descriptive literature. The 
TYPE MC-5 Arrow-Hart & Hegeman Electric Company, Dept. TYPE MC-10 
20” WIDE CE, 103 Hawthorn St., Hartford 6, Conn. 25” WIDE 


Up to 5 Size 1 Up to 10 Size 1 
Control Cells Control Cells 
preferred for most ARROW HART preferred for schools 
and other commer- 
cial, and institution- 


Kaley MALL 1890 al applications that 


call for maximum 
MOTOR CONTROLS + ENCLOSED SWITCHES space savings. 


wer purpose in- 
ustrial applications. 


APPLIANCE SWITCHES . WIRING DEVICES 








to move its offices from Springfield 
to Washington, but it will not pro- 
vide sufficient money to set up any 
lavish office, nor will it allow the 
hiring of an expensive Washington 
Director. It is presumed that when 
the move to Washington is made, 
the staff will remain as it is now, 
though this was left to Executive 
Committee decision. 


Present New Manual 


Results of one of the most valu- 
able projects of the Council were 
put on display at the Annual Meet- 
ing. Tom Miles (Oregon) dis- 
tributed to all present a copy of 
the new manual, The Practice of 
Consulting Engineering, as put to- 
gether under the direction of his 
committee. This is an excellent 
piece of work (see Books, p. 204), 
and copies are to go to all firms 
represented in the Council. After 
a study of the new publication one 
director, who formerly had been 
something less than enthusiastic 
about this publication project, 
stated before the meeting that he 
felt this manual would save his 
firm its annual Council dues each 
week of the year. It is a fine pub- 
lication and demonstrates the 
quality of the work that can be 
done by the Council. It corresponds 
quite closely to the AIA’s Hand- 
book of Architectural Practice, 
which was first published in 1920 
and is now in its eighth edition. 
Miles’ Manual is not yet so polished 
as the AIA publication, but it will 
be a long time before it reaches 
the Handbook’s age. 

The new officers of the Council, 
elected to serve until next May 
are: Hueston M. Smith, president; 
Harold King, Ist vice president; 
Frederick K. Steel, 2nd vice presi- 
dent; George J. Toman, secretary; 
and Lester L. Bosch, treasurer. 
Ralph M. Westcott also is a mem- 
ber of the Executive Committee as 
immediate past president. 

The semiannual meeting of Con- 
sulting Engineers Council will be 
held November 9-11, at the Penn 
Sheraton Hotel, in Pittsburgh. ““ 
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HART-LOCK 


SSC EE HEAVY-DUTY 
cop _ DEVICES 


INDUSTRIAL INSTALLATIONS 


SINGLE 3-WIRE HART-LOCK RECEPTACLES, CAPS AND 
CONNECTORS—30 AMPERES, 250 VOLTS 


Developed to insure’ safety in heavy-duty installations, this new 
line of Hart-Lock devices provides complete protection for in- 
dustrial and commercial equipment that operates on 250 volts. 
The receptacle has black, glazed porcelain finish contact face, or 
is available with “NO-TRAK” face for heavy-duty industrial 
equipment. Serrations around terminal screws provide a secure 
grip for wires. Configuration prevents interchangeability with 
20 amp Hart-Lock caps, connectors and receptacles. Caps and 
connectors have rubber ridge for better finger grip. Available in 
Arrow-Hart’s exclusive armor-over-rubber construction. Grounded 
units are also available. 


“H&H” SPECIFICATION GRADES 


DUPLEX 3-WIRE GROUNDING RECEPT- 
ACLES AND CAPS—15 AMPS, 277 VOLTS 


Provides positive grounding for commer- 
cial fluorescent fixture installations equip- 
ment, plus locking to prevent — 
disconnect. Available go tt wired and 

side wired, receptacle has oo 
gro ounding screws. Caps weailal 

r or in armor-over-rubber. 


NO. XT-4776 NO. XT-4750 


There are Arrow-Hart locking devices for every industrial, com- 
mercial and residential application. And each A-H device is 
designed for easy, fast installation and safe, reliable operation. 
Your customers will appreciate the added protection of Arrow- 


Hart products. Write today for information. 


Dept. CE, eee 
103 p= St., 


ARROW ® HART 


Lule since 1890 


WIRING DEVICES - 
ENCLOSED SWITCHES - 


APPLIANCE SWITCHES 
MOTOR CONTROLS 








Drainage and Vent Lines in New York City’s famous Seag- 
ram Building are galvanized steel pipe... durable and 
reliable steel pipe that will last the lifetime of the building 
and more with minimum service or maintenance. 
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Radiant Heating and Cooling is handled by a dual system 
in Selt Lake City’s First Security Building. Easily installed 
steel pipe carries steam for heating, chilled water for 
cooling and does it efficiently and economically, 
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In the nation’s buildings 


steel pipe does many jobs more efficiently, 


more easily, and at less cost.... 


Accepted without question is the efficient 
and reliable performance of steel pipe in the 
nation’s commercial, industrial and residen- 
tial structures. And for multiple reasons. 

Service-wise—steel pipe fills many func- 
tions well, long and efficiently. Engineering- 
wise—it has the inherent strength and 
dimensional stability to withstand the 
toughest service over continued periods, and 
it is easy to form and join. Cost-wise—no 


other metal tubular product offers more for 
less... ready availability, low initial cost, low 
installed cost and low per-year service cost. 

These are only some of the reasons why 
steel pipe is the most widely used pipe in the 
world for vent and drainage lines, heating 
and cooling, snow and ice melting, refrigera- 
tion and freezing, fire protection systems, 
electrical conduit and structural uses, and 
water, steam, air and gas lines. 





STEEL. Hire 
IS FIRST CHOICE 


e Low cost with durability 

e Strength unexcelled for safety 

e Formable—bends readily 

e Weldable—easily, strongly 

¢ Threads smoothly, cleanly 

e Sound joints, welded or coupled 
e Grades, finishes for all purposes 
@ Available everywhere from stock 
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Insist on BD Steel Pipe 








Sprinkler System and Stand-Pipe Fire Lines in Travelers 
Insurance Boston building are durable steel pipe. Savings 
in initial and installation costs were considerable; insur- 
ance premiums were less with steel pipe fire protection 
systems on guard throughout the structure. 


COMMITTEE ON 
STEEL PIPE RESEARCH 


150 East Forty-Second Street, New York 17, N.Y, 


JUNE 1960 





THE NUCLEAR SCENE is so dotted 
with future shows that rumor has 
it exhibitors leave their merchan- 
dise packed between showings. 
Since Engineers Joint Council and 
the American Nuclear Society — 
Atomic Industrial Forum decided 
to go their separate ways last year, 
the nuclear itinerary has become 
most complicated. 

Engineers Joint Council recent- 
ly held its Nuclear Congress in 
New York City, and it could have 
been better. Attendance was listed 
at 5000 (or 4000, depending on 
whose figures you use). This com- 
pares with 11,000 at the last com- 
bined EJC-ANS-Forum show in 
Chicago, two years ago. 


Reconciliation Attempts 


EJC has made a real effort to 
get the shows back together, giving 
the appointed negotiation commit- 
tee carte blanche to agree to any 
reasonable suggestions for future 
shows put forth by ANS and the 
Forum, but no luck so far. 
There had been some talk of EJC 
holding a Congress next year in 
Chicago, but the ANS and Forum 
show next year will be in Chica- 
go, so EJC dropped these plans. 
Instead, EJC has announced that 


ATOMS IN ACTION 


Split Atom Show 


future Nuclear Congress’ will be 
held semiannually, with the next 
one set for 1962 in New York City. 
In order not to make a bad situa- 
tion worse, all EJC member or- 
ganizations will be requested not 
to hold major nuclear meetings for 
six months before or after the 
Congress. 

In the meantime, ANS and the 
Forum have announced a Decem- 
ber meeting and show in San Fran- 
cisco, followed by another big ex- 
hibition scheduled for November 
6, 1961 in Chicago in conjunction 
with the ANS winter meeting. 


ASME President on Program 


Actually, the EJC Congress de- 
served better attendance than it 
got. The papers were on good top- 
ics and were well presented by 
real experts. Walker L. Cisler, 
president of the American Society 
of Mechanical Engineers and head 
of Atomic Power Development As- 
sociates, Inc., which is designing 
and building the Enrico Fermi Nu- 
clear Power Plant, near Detroit, 
summarized power developments 
since the revision of the Atomic 
Energy Act in 1954, which allowed 
private industry to own and operate 
nuclear power facilities. 


Fizzles 


MARJORIE ODEN 


Eastern Editor 


“Today more than 132 of the na- 
tion’s electric power companies are 
engaged in broadly diversified pro- 
grams for the development of com- 
petitive atomic power,” Cisler said. 
“Three nuclear power plants in 
which investor-owned electric com- 
panies are participants are in op- 
eration, and three more are sched- 
uled to come into operation soon. 
By the end of this year, or short- 
ly thereafter, these will provide a 
[generating] capacity of about 
490,000 kilowatts. 

“Eight more electric power com- 
pany sponsored projects are under 
construction, design, or contract. 
Three additional plants are in the 
planning stage, and two of these 
are in active negotiation. These 17 
nuclear power projects will cost an 
estimated $650 million and create 
a nuclear power capacity of about 
1.8 million kilowatts. 

“A nuclear power plant must 
justify itself either in low cost kilo- 
watt-hours or in information and 
data acquired. At this time, and 
apparently for some years to come, 
a nuclear plant costs us money just 
to operate. Therefore we must use 
it as a research tool, as a means 
of getting experience, in which 
case it can be worth every dollar 
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SILICONE NEWS from Dow Corning 


Power Where You Want It 





Check Inside: Where a Transformer Can be 
Located Is Largely Determined by its Insulation! 


Whether you’re modernizing or installing a completely new power 
distribution system, you can make certain that transformers will fit easily 
into any plant layout by specifying silicone insulated dry-type units. 


Locate them near the load . . . on the floor, a balcony or the wall. . . 
anywhere! Insulated with Dow Corning Silicones, they are light-weight 

. space saving. Frequently no more expensive initially, they cost less 
to install, less to maintain, far less in the long run. Here’s why: 


Lowest Cost Installation: Easier to handle and easier to install, they 
require no costly vaults or barriers . . . can be placed right at load or 
load center for additional savings on costly low-voltage cable. 


Lower Operating and Maintenance Costs: Virtually maintenance-free, 
silicone insulated transformers have no liquids to filter or change. Need 
no space heaters to keep windings dry when de-energized. 


Maximum Reliability: Depending on design, they withstand overloads 
of 25% to 50% and more above rated capacity. The extra thermal 
capacity of silicones assures uninterrupted, reliable power. 


Maximum Safety: Completely dry and completely safe, you can locate 
silicone insulated, dry-type transformers almost anywhere! No danger of 
fire . . . no toxic fumes. These units prove safe even under extreme 
overload and short circuit conditions. 


Today, transformer manufacturers offer 
two basic designs insulated with Dow Corn- 
ing Silicones — sealed and open dry-types. 


For Load Center Unit Substations, you 
can achieve maximum reliability and mini- 
mum maintenance with a silicone insulated 
sealed dry-type unit. Requires only a peri- 
odic check of pressure gauge and bushings. 


Or you can save weight by specifying a 
silicone insulated open dry-type unit. Up 
to 40%lighter than non-inflammable liquid 
filled units, they’re ideal for balconies and 
other minimum floor loading areas. 


Lighting Transformers and wall-mounted 
units are lighter per KVA than any other 
type. Locate them right at the load and 
save valuable floor space. They provide 
uninterrupted reliable power despite con- 
taminated atmospheres, dust, dirt, moisture 
or high ambients. 


Send today for full information on silicone 
insulated, dry-type transformers and list 
of manufacturers offering equipment insu- 
lated with Dow Corning Silicones. 


Address Dept. 2306. 





SPECIFY Dow Corning Silicones 


and SAVE! 


Dow Corning CORPORATION 


ATLANTA SOSTOR CHICAGO 


JUNE 1960 


CLEVELAND 


MIDLAND. MICHIGAN 
LOS ANGELES NEWYORK WASHINGTON, ©. C. 
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that we expend. But it should be 
obvious that to multiply the num- 


* 
ber of plants beyond a certain point 
an ume he On would merely duplicate informa- 
tion without adding much to it.” 


Fuel Economy 


Cisler also predicts possible future 
time savings through use of liquid 
and paste fuels, which would sim- 
plify the fuel cycle. Equally, or 
even more important, is the attain- 
ment of a reliable technology for 
the use of plutonium in reactors. 
Uranium cannot be the final an- 
swer because it permits the use of 
only a fraction of the heat potential. 

A United States delegate to the 
Geneva conference on Peaceful 
Uses of Atomic Energy, Cisler 
thinks the European picture has 
changed greatly within the past 
few years. 

“A leveling off in economic 
growth, together with widespread 
conversion to oil, led to oversup- 


Norblo Automatic Bag Type plies of coal in various producing 


centers. Concurrently, large re- 


Norblo has developed bag type 
dust collection systems to a high 
degree of efficiency. 


For continuous and heavy duty service at constant capacity and ; 
efficiency, Norblo Automatic Bag Type collection pays its own serves of oil and gas were found 
way — in recovery of valuable materials or removal of injurious in the Sahara, Libya, and else- 
or Nay vices AP nag maser -_ er Norblo — the where . . . Consequently, Europe 
- nisms. ; klk 
entire installation, from blowers to bag-cleaning mechanisms in: natle ome ty tien Gestion en- 
Complete systems are engineered to meet specific situations. tahtees 4 ; near: 
Norblo engineering insures low maintenance and no shut-downs isting in our nation and in the 5So- 
— guarantees performance of every installation. viet Union, where nuclear develop- 


ment is proceeding with due con- 
Norblo Standard Bag Type Collectors sideration to the large reserves of 


Based on the same construction principles, the stand- conventional fuel available, the 
ard bag type collectors provide at low cost the high cost of nuclear construction, and 
efficiency service that is obtainable “_ from bag-type the work that must yet be done in 
cloth filtering, with either compressed air or electri- } 

cally driven periodical bag shaking and cleaning. Units 


exploring this new technology be- 


must be shut down for cleaning — at such times as the fore competitive power costs can 
noon hour and end of working day. be achieved. 


Norblo Portable Type French Report Progress 


For excellent results in localized dust The French, proud of their recent 
control, Norblo Portables protect equip- nuclear development, were very 
ment and reduce maintenance in grind- much in evidence around the Con- 


ing, polishing and cutting departments. gress and the exhibition. They an- 
Six models cover capacities from 300 to 


1350 cfm., at 8” static pressure at the fan. nounced that “Important contracts 
Occupy small space. Are unusually quiet. already have been signed with for- 


eign countries for the delivery of 
Write for bulletins materials or the construction of in- 
describing Norblo stallations, such as the plant for re- 
bag type dust collectors fining uranium in Portugal, or the 
laboratory for the study of irradi- 
ated fuels in Karlsruhe. Finally, a 


Northern Blower Division [French] technical and industrial 


Buell Engineering Company, Inc. 
6409 Barberton Ave., Cleveland 2, Ohio © Olympic 1-1300 
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The new 


HEATING 


world of 


Architect: 

J.J. Gloster, Rockville Center, N. Y. 
Heating Design Engineer and 
Contractor: Jacobs Engineering Corp., 


New York, N.Y. 


“Today’s package units remove uncertainty” 
says Mr. Fred Reidel, Chief Engineer, Mid-Island Hospital, Bethpage, L. I. 


“The old-fashioned way of installing boilers,” says Mr. 
Reidel, “required that we get separate estimates for 
burners, steel front plate, brick combustion chamber, oil 
heating equipment and wiring. Everything was assembled 
at the site. Now the finished unit is simply lowered into 
place and bolted down.” 

A single contract not only keeps your installation costs 
under control, but greatly reduces these costs as well. 
It also narrows responsibility for the proper installation 
and functioning of the equipment. 


Easy to size and specify. After determining the required 
load and deciding on the fuel (gas, oil or dual-fuel combi- 
nation), it is only necessary to refer to a chart to find the 
correct size of unit, or units, for your job. 


Multiple units have many advantages. You can have a 
tailor-made plant with low initial cost. A stand-by unit 
protects you against emergencies or peak loads. You can 
split your plant between high and low pressure boilers to 
meet special needs, or between steam and hot water units. 
Capacities range from 10 to 650 boiler horsepower. 


For full information, please mail the coupon below 


ot oe A A 


Iron Fireman Mfg. Co., 3072 West 106th St., Cleveland 11, Ohio. (In Canada, 80 Ward St., Toronto) 
Please send complete technical descriptions and specifications for oil, gas or oil-gas combination firing. 


HEATING AND AIR CONDITIONING 


Name 


AIRCRAFT COMPONENTS AND EQUIPMENT 
MISSILE AND AIRCRAFT GYROSCOPES 
ELECTRONIC EQUIPMENT 


Address 


CONTROL INSTRUMENTS 


City 
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When lights go out 


The Exide Emergency Lighting 
System takes over 


Emergency power source 
Powerful Exide Batteries can 
handle lighting loads for entire 
buildings. Long service life— 
up to 25 years is common. « 
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This emergency system prevents losses from panic, 
injury, damage and theft. 


Sudden darkness from power failure can bring 
heavy losses. You need Exide Emergency Lighting 
Systems to provide the necessary illumination 
at such a time. 


It is wise to plan for this fail-safe source of light 
when the building is designed. Exide supplies sys- 
tems to suit structures of any kind and size— 
theaters, schools, hospitals, stores, factories and 
public buildings. Plan for long-range economy 
with the built-in protection of Exide Emergency 
Lighting Systems. Get all the facts—write Exide 
Industrial Division, The Electric Storage Battery 
Company, Philadelphia 20, Pa. 


Exide 


The Electric Storage Battery Company 





mission now is engaged in study- 
ing for the Indian Atomic Energy 
Commission the construction north 
of Bombay of a natural uranium 
power plant with a power [output] 
of 250,000 kw.” 

When the French AEC was 
formed in 1945, no uranium de- 
posits were known in France or 
its possessions. At the present time, 
France is the leading uranium pro- 
ducer in Europe and the fourth in 
the West. The French AEC has a 
current annual budget allocation of 
$200 million. 

Perhaps one of France’s most not- 
able accomplishments has been in 
the field of nuclear education. A 
graduate course has been estab- 
lished for engineers and scientists. 
Shorter courses are provided for 
students in the provinces. On-the- 
job training combined with nuclear 
courses is planned for teachers dur- 
ing summer vacations. In addition, 
at the request of OEEC (the Or- 
ganization for European Economic 
Cooperation ), the Nuclear Institute 
organizes two-week seminars each 
year for teachers and industrial ex- 
ecutives from all countries in that 
international organization. 


U. S. Developments 


Several U. S. government depart- 
ments reported to the Nuclear Con- 
gress their progress to date. Francis 
J. Weber, chief of the Public Health 
Service division of radiological 
health, began on a not-too-cheerful 
note. “The constantly deepening 
respect given by scientists to the 
problem of radiation exposure is 
indicated by the consistent down- 
ward revision, over the past 30 
years, of the annual maximum levels 
of ionizing radiation considered 
permissible by the National Com- 
mittee on Radiation Protection and 
other authoritative groups. It was 
dropped from 60 rems for workers 
occupationally exposed (in 1931- 
36), to 30 rems (1936-48), to 15 
rems (1948-58) to 5 rems at the 
present time. Each downward re- 
vision has increased the responsi- 
bility of those concerned with the 
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Performance makes the werld of difference 









































In step with the times, Powell de- 
signs and makes valves to success- 
fully handle the fluids that are 
necessary in the operation of 
atomic power plants, submarines 
and merchant ships. 


These valves are absolutely leak 
tight and can be depended upon 
to render long unfailing service— 
the result of Powell's constant 
quality control of materials and 
manufacturing methods, precision 
machining, cleaning and degreas- 
ing of all parts, and thorough 
testing. 


For complete information consult 
your nearest Powell valve distribu- 
tor or contact us. 


a 

Stainless Steel Screwed End Globe 
Valve for 150 pounds W.P. Because 
of the specially designed stuffing box, 
and the special gasket at the body- 
bonnet joint, these valves are abso- 
lutely leak tight. Provided with an 
extension stem coupling for remote 
operation. 


b 

Stainless Steel Block Type Globe 
Valve for 300 pounds W.P. Butt 
welding ends. Inner Bell-o-Seal con- 
struction protects lower section of 
stem against any corrosive action of 
the fluid being handled and makes 
the valve packless. Valves are fitted 
with an extension stem coupling so 
they can be remotely operated. 


THE WM. POWELL COMPANY 
Dependable Valves since 1846 
Cincinnati 22, Ohio 


Powell ...werld’s largest family of valves 
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Sier-Bath HYDREX PUMPS 


provide high-capacity pumping in compact space 


Lube Oil System designed and built by Superior Design, Inc. 
uses two Hydrex Gear Pumps to circulate lube oil from tank to com- 
pressor built by Carrier International for Catalytic Construction 
Company, and installed in an A. N. I. C. project in Italy. Each Hydrex 
Pump ciroulates 125 gpm. of lube oil having 75-400 SSU at 130°F., 
at 75 psi. under flooded suction. One pump is motor-driven, the other 
is turbine-driven, both operating at 1450 rpm. 





Sier-Bath HYDREX PUMP 





Only 2 
castings 





Only one stuffing box 

















Hydraulically 
balanced 
































Screw Pumps 


Founded 1905 
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Mfrs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings 


he simplest heavy duty gear 
T pump made! Use it in place of 
pumps costing much more...for 
handling chemicals, fuel oils, lube 
oils, hydraulic liquids, etc. 


The “Hydrex” needs no costly 
speed reducer—can be direct-con- 
nected up to 1800 RPM. Extreme 
simplicity allows heavier construc- 
tion, easier installation and main- 
tenance, less downtime, longer 
life. 


Models available to pump liquids 
from 32 SSU to 500,000 SSU, at 
1 to 350 GPM, up to 500 PSI. 
See “Yellow Pages” for your local 
Sier-Bath Pump Representative or 
write to Sier-Bath Gear & Pump 
Co., Inc., 9257 Hudson Blud., North 
Bergen, N. J. 


Hydrex® Pumps 


Member A.G.M. A. 





problems of protection from radia- 
tion,’ Weber reported. 

The Army Nuclear Power Pro- 
gram is reported to be concentrat- 
ing on a “versatile family” of nu- 
clear power plants for use by all 
three military services all over the 
world. This “family” was described 
as including a variety of stationary 
and mobile low, medium, and high 
power plants, ranging from less 
than 1000 kilowatts to more than 
10,000 kilowatts. 

The U. S. Bureau of Yards and 
Docks is planning nuclear facili- 
ties for the Navy. It is concentrat- 
ing on nonself-propelled, barge- 
mounted or self-elevating mounted 
(Texas tower type) plants for sup- 
plying power to waterside bases 
and on modular skid-mounted 
plants for use at various Antarctic 
locations where fuel is a problem. 

The New York State Office of 
Atomic Development presented a 
report, announcing an “Isotopes in 
Industry” educational program, de- 
signed to increase the number of 
industrial users of radioactive iso- 
topes in New York State. Between 
1946 and 1957, New York led the 
nation in the utilization of iso- 
topes for research and quality con- 
trol. Since then, industry usage has 
leveled off. 


Design Problems Discussed 


R. W. Kupp, chief nuclear engi- 
neer, and J. C. Tourek, vice presi- 
dent, Vitro Engineering, sought to 
dispel some of the “aura of mys- 
tery” surrounding nuclear design 
and construction. They discussed: 
{ Site Selection — a nuclear facility 
does not differ from a conventional 
station in the broad evaluation con- 
cept. The importance of center of 
load location, adequate cooling 
water, good foundation conditions, 
low land cost, and adequate labor 
supply are similar for a nuclear 
plant and any other power plant. 
Perhaps the geology is somewhat 
more significant because of heavier 
foundation loads and land cost 
may be more critical because of the 
larger site requirement. Other im- 
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EXTRA SAFETY around this Water Plant... 
with KERRIGAN wesasrgea Open Steel Flooring! 


TWISTED Cross Bars ALTERNATE right & left 
for an EXTRA margin of Walking Safety 


When you specify Kerrigan Weldforged grating you get the 
utmost in underfoot and underwheel safety . . . in addition 
to its well known economy features. Bearing bars, and cross 
bars that alternate right and left, are electronically weld- 
forged into inseparable, one-piece units that stand up under 
the severest kind of punishment. 


ag GREULICH 4-Way Grid, Street & ig 


JUNE 1960 


Get the engineering facts! 
Write now for FREE catalog. 
Address: Dep't C-6 


KERRIGAN 


IRON WORKS COMPANY 
Nash ‘ | ‘ ‘ 





portant characteristics to be con- 
sidered in selecting a site for a nu- 
clear plant are hydrology, seis- 
mology, and population density. 

{ Containment —a_ relatively con- 
servative approach has been es- 
tablished for the design pressure 
of containment vessels. Calcula- 
tions usually assume the _ instan- 
taneous release of all the energy 
contained within the reactor sys- 
tem and the equilibrium of this 
energy with the atmosphere within 


containment. It is suggested that 
these conventional codes could be 
relaxed to some extent. As an alter- 
nate to the steel containment ves- 
sels, prestressed or reinforced con- 
crete have been considered both 
above grade and below. Although 
a prestressed tank is theoretically 
completely tight, its ability to stay 
free of microscopic cracks under 
the varying temperature conditions 
present in a nuclear plant is ques- 
tionable. Meeting the specification 





An accent of color with the grace- 
ful sweep of clean design—that’s 
the new HAWS 2-bubbler Model 
10F! Patterned after the popular. 
Model 10Y (3-bubbler fiberglass 
model), this tough, vacuum molded 
fiberglass plastic unit is equipped 
with HAWS exclusive anti-squirt, 
vandal proof fountain heads. All 
visible trim is chrome plated. 
Select white or any of five dec- 
orator colors at no extra cost. 


For details on HAWS’ full line, 


write for the latest catalog — or 
check your Sweets File. 


IN COLORFUL 
FIBERGLASS 














Products of HAWS DRINKING FAUCET COMPANY 


1441 Fourth Street, Berkeley 10, California 


Export Dept.: 19 Columbus Ave., San Francisco 11, California 





of less than one percent leakage at 
a significant pressure is difficult 
to achieve. 

{ Waste Disposal — The majority of 
plants have taken a very conserv- 
ative approach on gaseous dis- 
charge and permit a concentration 
within the stack which is less than 
or close to the continuous exposure 
tolerance. In other words, from a 
radiation standpoint, you could 
live in the stack and not be sub- 
ject to harmful radiation exposure. 


Fuel Conservation 


Gale Young, vice president of Nu- 
clear Development Corporation, is 
concerned about the conservation 
of the world’s fossil fuels. “We al- 
ready are destroying our fossil or- 
ganic material at a prodigious rate, 
and that rate is increasing every 
year. Having burned over the sur- 
face of the world (the forests), 
man... now is proceeding to gut 
the interior. 

“Nuclear reactors are now 17 
years old —a tenth the age of heat 
engines. It is time that they were 
put to work, even if they still have 
some growing up to do. First, be- 
cause they will grow up faster out 
trying to do a man-sized job than 
they will lolling around the house; 
and second, because time is urgent 
for the job they have to do. 

“Atomic energy and solar en- 
ergy will be partners on the job. 
By solar energy I mean both the 
direct mechanical kind . . . and 
the indirect agricultural kind. . . 
While atomic energy may have the 
more important role in the near 
future, solar energy probably will 
dominate in the long run. 

“One welcome by-product . . 
will be the reduction or virtual 
elimination of smoke, soot, and 
smog.” 

Young’s order in which he thinks 
nuclear power should be put to 
work is: 

1. Central electric stations. 

2. Industrial power generating 
and process heat plants. 

3. Domestic uses. 

4. Transportation. 
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Quick,inexpensive openings for electrification! 


Wh 


. . . Whenever you want them, wherever 
you want them — with Celluflor 


The typical office interior today is streamlined to the nth degree. Big 
open work areas — a bare minimum of walls. 


Where, then do you put the miles upon miles of wire a modern office 
building needs now — and the additional miles it’s sure to need tomorrow? 
More and more architects are reaching this logical conclusion: In Celluflor. 


Since Celluflor provides wiring raceways 6” o.c. under every square foot 
of floor area, no worker need ever be more than inches away from elec- 
trical, telephone, and dictation service outlets. Whenever a tenant needs 
a new connection, he has an electrician drill through the floor and pull up 
the wires — anywhere in the room! Circuits can be changed — new service 
outlets installed or relocated — without costly alterations. 


onda , : P : ‘ ENGINEERED PRODUCTS DIVISION 
Many buildings with a future use this floor with a future — including 
Union Carbide office building, New York City, and Kaiser Center office INLAND STEEL 


building, Oakland, California. PRODUCTS COMPANY 


There are other advantages of Celluflor — savings of steel, footings, con- Dept. F, 4049 West Burnham Street 


struction time, and overhead. See Sweet’s — or write for Catalog 270. Milwaukee 1, Wisconsin it 


ATLANTA, BALTIMORE, BUFFALO, CHICAGO, CINCINNATI, CLEVELAND, DALLAS, DENVER, DETROIT, KANSAS CITY, LOS ANGELES, MILWAUKEE, MINNEAPOLIS, NEW ORLEANS, NEW YORK, ST. Louls 





They TESTED 
pipe 


our 
like this 


SO YEARS AGO! 


Today you have a better check. 


When this picture was taken, about 1910, 
engineers and builders had practically no 
backlog of experience with corrugated metal 
pipe. Armco Pipe had been on the market 
only a few years. So tests such as this gave 
buyers confidence. 

Today there is a better test at your dis- 
posal—the test of more than 50 years of ac- 
tual service. Through these service records 
you can view the performance of Armco Cor- 
rugated Metal Pipe in all kinds of jobs. 
Storm sewers, sanitary sewers, utility con- 


duits, culverts, tunnels, stream enclosures 
and bridges are some of the applications in 
which Armco Pipe has proved itself. 

Armco Pipe is a member of a full line of 
drainage and construction products made 
and sold by Armco. You can get complete 
facts on versatile Armco Corrugated Metal 
Pipe in our new catalog. Use the coupon to 
order your free copy. Armco Drainage & 
Metal Products, Inc., 6400 Curtis Street, 
Middletown, Ohio. 


Armco Drainage & Metal Products, Inc. 


Dept. C 
6400 Curtis Street » Middletown, Ohio 


Send my copy of the Armco Corrugated Metal Pipe and Pipe-Arch Catalog. 
() Have representative call. 


SEND FOR 
FREE 
CATALOG 
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1. Inspection shows sewer in Pocatello, 
Idaho, installed in 1914, is in excellent 
condition. 2. Armco SMooTH-FLo® Sewer 
Pipe being installed for real estate de- 
velopment. 3. This Armco Pipe functions 
as a conduit for utility lines under rail- 
road. 4. Armco Research Engineer 
checks 20-year performance record of 
Armco Pipe under the Pennsylvania 
Turnpike. 5. Conveyor housing is a 96- 
inch diameter Armco Pipe. 
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ARMCO DRAINAGE & METAL PRODUCTS 


Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division * The National 
Supply Company * The Armco International Corporation * Union Wire Rope Corporation 
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Onan Electric 


full power after 





Typical Onan torture test—tougher by far than normal usage—proves Onan’s ability to deliver on any job. 


Generous design assures longer life —Husky Onan 
has double the bearing area of many equivalent rated 
engines . . . plus larger, stronger crankshaft to mini- 
mize breakdown and to give you longer, trouble-free 
service between overhauls. 








ONAN MFG.X ONAN MFG.X 


SOFT 


Exacting standards govern manufacture — Years 
of specialized experience and extensive testing facilities 
control the quality of Onan Power Plants. Over 1000 
different types and sizes of plants are produced by 
this same, careful method at Onan. 


Plant still 


delivers 


‘12197 hour test run! 





Run equivalent of 487888 miles... killed and started...tortured, tested, 
retested...Onan Test Plant #1068 still delivered full-rated power 


A grueling endurance test that lasted one 
year, nine months and 12 days could not 
stop Onan Test Plant #1068. Develop- 
ment engineers used this production-built 
unit as a testing laboratory. And after it 
was all over, it still generated the full 
rated power promised on the nameplate. 
Proof that Onan’s exacting standards and 
production testing give you a power plant 
with long, dependable service built in. 


Over 1,700 other endurance tests have 
been run by Onan development engineers. 
Here’s where every design feature and 
part had to prove itself before it could be- 
come a part of an Onan Electric Plant. In 
addition, every type and size Onan Plant 


is tested under all operating conditions 
which affect its performance. 


Hours of running in and testing under load 
are given every Onan before it is shipped. 
An independent testing laboratory retests 
Onan-tested Plants and certifies Onan test- 
ing methods—double assurance that every 
Onan will deliver its full nameplate rating. 
Only then does an Onan qualify for its 
Performance Certified Guarantee. 


You specify proven performance when you 
specify Onan. See your Onan representa- 
tive. You’ll find his name in the telephone 
classified section in every major city, or 
write direct. 


ONLY ONAN GIVES YOU THIS GUARANTEE 
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Unfair Competition 


From Your Alma Mater 


ConsuLTING ENGINEERS quite naturally have a kind- 
ly feeling toward their alma mater and organizations 
with which the school is affiliated — except when 
occasions arise that are felt to be injurious to their 
profession and their own personal interests. Many 
consultants, for example, are disturbed about some 
of the research organizations associated with uni- 
versities for their unfair, if not unethical, com- 
petition with private enterprise in the fields of 
engineering research and design. 

In most instances these research groups use the 
name of the university, or assume another high- 
sounding name, with liberal references to the aca- 
demic standing and degrees of those associated 
with the enterprise. Sometimes they start out by 
offering to make an economic survey, and then 
later solicit the engineering design work to com- 
plete the job. To further compound their devious 
methods, they stress that their services are “un- 
biased” because they are a nonprofit agency af- 
filiated with a university, and all of their associates 
are professors. This, in turn, casts an implication 
that firms of consulting engineers are biased in 
their approach to problems because they are en- 
gaged in private enterprise for profit. 

A parallel may be drawn between these research 
groups and the governmental agencies that are 
encroaching on the domain of private enterprise. 
The state universities, and even private schools of 
engineering, too frequently are looked upon as 
service agencies for the public, and therefore held 
free to offer their services on a different basis than 
private enterprise organizations, often without re- 
gard to the accepted concepts of fair competition. 

Part of the fault lies with the engineering pro- 
fession in taking a timid approach to this problem. 
An effort should be made to provide a strong state- 
ment defining an acceptable and ethical basis of 


RALPH S. TORGERSON 


West Coast Editorial Representative 


A Report from the West Coast 


operation for tax-free institutions and _professor- 
consultants. There undoubtedly is a field for uni- 
versity research groups. Certain basic research work 
requiring specialized knowledge might be con- 
ducted to better advantage by these organizations 
than by a private consulting firm whose primary 
function is design work. But basically the activity 
should be limited to providing services that can- 
not be furnished by existing taxpaying private 
organizations. 


How Moonlighting Starts 


In commenting on research groups, one prominent 
consulting engineer in the Pacific Northwest said, 
“When you start to explore the entire problem of 
unfair competition from members of engineering 
faculties, you are heading into a subject loaded 
with complexities involving even philosophies of 
government and education. 

“I doubt that there is any engineering school in 
the country that does not have members of the 
faculty who are at some time called in on some 
project, either because they have specialized know]- 
edge as the result of advanced academic work or 
because the school has special instruments or equip- 
ment available for use in helping with problems. 
As an outgrowth of this, a number of engineering 
schools of my knowledge have set up departments 
to aid in the solution of problems brought to them. 
There is no question that this extends to design and, 
taking a personal view, results in direct competition 
with the consulting engineer. 

“How does the research foundation and moon- 
lighting by members of the engineering faculties 
get a foothold? It is encouraged. It stems, in my 
opinion, from the basic philosophy of most institu- 
tions of higher learning to the effect that they are 
established by the people and are a service agency 
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Several of these circuit breakers are in the disconnected position. Yet the doors are safely 
closed. Wouldn’t you like this feature in the switchgear you are going to live with for 20 years? 


Why stumble over a circuit 
breaker door for 20 years? 


Don’t let yourself be pushed around by a 600 volt switchboard. 
Fight back. Insist on equipment that lets you rack the breaker 
out to test or disconnect position without ever opening the 
door ... completely safe equipment with no live parts exposed 
and no open doors to admit dust (see maker’s name below). 


Only one make of 600 volt switchgear offers this advantage 
(see name below). In 1957, when this line was introduced, it 
was the first to give you the miracle of manual stored energy 
closing. Today, naturally, you expect stored energy in any 
make of switchgear you buy. 


But only this one company (see below) offers the additional 
advantages of completely closed door disconnect, plus ex- 
panded range trip devices that let your breakers grow with 
your loads. Each trip device has three to four times the range 
of conventional devices. Saves both cost and downtime. 


The surprise is that you pay no more for this—today’s most 
advanced 600 volt gear. Why settle for anything else? For 
complete descriptive Bulletin 6004-C, write I-T-E Circuit 
Breaker Company, Dept. SW, 1900 Hamilton St., Phila- 
delphia 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
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for the people. So they bring education and infor- 
mation to the public, originally as extension courses 
and finally as superinformed advisers. This is 
exemplified by the agricultural experiment sta- 
tions strung out through the states. Advisers go to 
the individual farmer to help him with his specific 

















“And that’s as far as we can go with 
the problem because I discovered the 
solution during a sponsored research 
program, and therefore it is the prop- 
erty of Double Bubble Soap Company.” 


Paying Professors 


To Hide the Truth 


One excellent argument against commer- 
cially sponsored research by universities 
and colleges was overlooked in the com- 
ments by consultants. The real reason for 
the existence of a school is the education 
of the students. The professors are em- 
ployed to pass on their knowledge to the 
next generation. Ethically they are ex- 
pected to teach the truth — the whole 
truth. They are not to conceal from their 
students any knowledge they may have in 
the field in which they are instructing. 
Yet, if a professor is engaged by a com- 
mercial organization to undertake private 
research work, the results of which are to 
be kept secret, he then is put in the posi- 
tion of one who must withhold important 
knowledge from his students for commer- 
cial reasons. Therefore, no educational in- 
stitution should undertake a research proj- 
ect unless the results are to be public 
knowledge. No teacher should be paid to 
hide the truth from his students. 











problem, whether it be an influx of new insects, 
the weather, soil conditions, types of crops for 
greatest economic gain, ad infinitum. 

“This, it seems to me, is the background. From 
this has developed free engineering and some en- 
gineering not so free. While the type of free en- 
gineering consulting engineers have talked about 
most is declining, if not vanishing, this new type 
of free engineering seems to be in ascendancy. The 
research foundation is certainly an example. 

“An attack seems in order. Yet, an attack is 
fraught with a number of problems and angles in- 
volving the entire philosophy of the purpose for 
which colleges and universities are established.” 


Must Keep Researchers Busy 


John A. Blume, of John A. Blume and Associates, 
San Francisco, expresses the view that, like public 
agencies, nonprofit research organizations have defi- 
nite bureaucratic tendencies. “It stands to reason,” 
said Blume, “that any organization which tends to 
build up extensive personnel, particularly with the 
aid of tax-exempt status, will attempt consciously 
or subconsciously to keep that personnel busy. This 
tends to encroach into existing fields of effort or 
to unduly increase the cost of work that the organi- 
zation may be doing on a cost-plus basis. 

“The whole bugaboo about ‘profit’ is greatly 
overemphasized since the actual profit that  pri- 
vate consultants have available is, in my opinion, 
often much less than the savings in cost to their 
client that come about through their use. 

“It is not necessary for an organization to be non- 
profit in order to do research, even of a basic na- 
ture. We have a special division that does research, 
and we feel that in its field of structural dynamics 
it is very efficient and certainly unbiased. 

“It is not true that a group has to be identified 
with a university in order to provide unbiased, dis- 
interested service to the client. Independence — 
lack of bias — has nothing to do with whether or not 
engineers are connected with a university or 
whether they make a profit in their operations. 

“I definitely believe there is a field for univer- 
sity connected research organizations, but I believe 
this field should be limited to providing research 
and other services that are not, and cannot be, pro- 
vided by existing organizations that not only do 
such work and do it well, but also pay taxes and 
support public and educational institutions.” 


Operating Methods and Results 


Several consultants advanced other practical rea- 
sons for apprehension over activities of research 
groups in the field of engineering design. Referring 
specifically to university professors associated with 
research foundations, Harry R. Powell, of Harry 
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Proves how to properly 
package air conditioning 


Tinian to contractors and specifiers is peak performance of Dunham-Bush 
“PAC” Packaged Air Conditioners, achieved through pre-engineered major com- 
ponents. Other manufacturers, using components from diverse sources, must 
attempt to improvise balance. But Dunham-Bush manufactures and designs the 
motor compressor, condenser, evaporative coils and cabinet specifically for ‘‘PAC’’. 
This ‘‘one source-one responsibility’ is evident in dependable operation and cus- 
tomer satisfaction. 

‘‘PAC”’ units are packaged for use, on-premises or remotely installed, in restau- 
rants, stores, offices, clubs, banks, factories, depots or wherever high capacity, 
self-contained air conditioning units are required. Attractive finish harmonizes with 
decor practically anywhere. 

“PAC” is available in 10, 15, 20, 25 and 30 h.p. capacities. 

You'll want to have full details. Write today for Bulletin No. 6022 or request a copy 
from your nearby Dunham-Bush representative. 


Dunham-Bush, Inc. DUNKAM BUSH 


AIR CONDITIONING + REFRIGERATION + HEATING + HEAT TRANSFER 
WEST HARTFORD 10 « CONNECTICUT « U.S.A. com csonnen ainaeit 6. Mipetee as. ean 
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CASE HISTORY NO. 111 


SOLVES INVENTORY AND 
FORMULATING PROBLEMS 


| The King: Gage 


PROBLEM: Measuring raw materials in storage and 
mixing tanks was troublesome for a paint manufac- 
turer.* The liquids were measured by volume; and 
they expanded and contracted due to changes in 
temperature, so that frequent corrections were 
needed. This was slow and costly, and a _ better 
method was sought. 


SOLUTION: Measure all materials by weight. This 
way, temperature can be ignored, for proportions by 
weight are always constant. To do this, they use King- 
Gages, at a fraction of the cost of weigh-scales — on 
10,000-gal. storage tanks, 4000-gal. mixing tanks and 
500-gal. portable tanks. Readings are taken quickly, 
in pounds, well within required accuracy. 


*Name on request. 


BRIEF FACTS on the King-Gage: 


7 
| 
The King-Gage measures the weight, volume or depth | 
of practically any liquid, in storage and processing vessels _ | 
under pressure or vacuum. It works as a frictionless hy- | 
drostatic balance. Its single-column indicator has the | 
inherent accuracy of a U-tube - - the primary standard | 
for measuring pressures. Its dependability has been proven | 
by more than 30 years’ service in every industry and on | 
ships of the U. S. Navy. | 
The King-Gage distributor in your area is factory- 
trained to assist you on application details and provide | 
prompt service to King-Gage users whenever needed. | 
| 

| 

' 


KING-GAGE CATALOG describes operation; 
shows numerous applications. Write for it. 





RAMEN KING ENGINEERING CORPORATION 


AUS 
3215 S. State St. Ann Arbor, Michigan 
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R. Powell and Associates, mentioned that their ap- 
proach to design problems is very academic. 

“We run across this every time university pro- 
fessors here try to perform engineering services, but 
I do not think that we can stop this, nor am I en- 
tirely in agreement with the idea that university 
professors should not engage in consulting services. 
However, I do think that our various clients are 
better served by engineers in private practice than 
by university professors whose main source of in- 
come is from teaching, not research or design. 

“As long as the professors do not use their po- 
sitions to cut the standard fees of the locality, it is 
going to be hard to object to this practice. How- 
ever, if they are going to do outside consulting, 
they should have an office and whatever other fa- 
cilities they need away from the university. I be- 
lieve that if the professors practicing engineering 
had to do their work in offices they set up and sup- 
ported themselves, they would quickly realize the 
cost of doing business, and we would not be subject 
to unfair competition.” 

In further support of this viewpoint, D. C. Wolfe, 
of Sverdrup and Parcel Engineering Co., San Fran- 
cisco, said, “Obviously, it is unfair to practicing 
engineers for a professor who has no overhead to 
accept engineering work to be performed by his 
students. Too, I have heard of at least one instance 
in which the client was sadly disappointed in the 
final results. Some engineering professors and in- 
structors find it better to spend their vacation peri- 
ods as employees of established engineering firms, 
thus perhaps obtaining a more realistic view of 
how such firms operate.” 


Feasibility Studies 

Lee E. Ham, of Wilsey and Ham, Millbrae, Cali- 
fornia, reports that there appears to be an increas- 
ing number of engineering project studies being 
made by research or economic firms. These gen- 
erally attempt to determine feasibility of a project, 
and two examples were cited. Will enough traffic 
be generated to retire revenue bonds for a highway? 
Based upon the economic growth of a community, 
how much water will it use? “Both of these ex- 
amples,” said Ham, “need top-flight engineering 
talent to determine the foundation on which to 
make the projections. 

“These studies are further being offered as un- 
biased because the study firm does not do final de- 
signs and consequently does not have an incentive 
to exaggerate or warp an answer. This, I think, is 
ridiculous. No consulting engineering firm will con- 
tinue in operation long with a history of repeatedly 
recommending and building unfeasible projects.” 

On the other hand, in practice, this actually works 
out just the other way around. Those associated 
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BACKWASH WEIR 
WASH WATER GULLET 
FILTER 


Cutaway illustration of a Dorrco 
PeriFilter System equipped with 
manual controls and using a 
Hydro-Treator for pre-treatment. 


NEW 
DEVELOPMENT IN 


“UNITIZED” 


WATER TREATMENT 


Dorrco PeriFilter Systems now 
available with manual, semi- 
automatic and full-automatic 
controls ... costs are cut still 
further ... design flexibility 
greatly increased... 

Experience gained since 1954 has now been 
translated into major improvements in the 


Dorrco PeriFilter System. The basic design, 
field-proven on a wide range of treatment con- 
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SLUDGE WELL 
ALUM FEEDER 
LIME FEEDER 
CHLORINATOR 


RATE OF FLOW CONTROLLER 








FEED 


ditions, permits installation of pre-treatment 
unit and filter in a single tank. With this 
“unitized” approach, additional units can be 
added as demand increases. Construction costs 
are cut up to 40% compared with conventional 
pre-treatment and separate filter plants. 

Now, with the availability of manual, semi- 
automatic, or full-automatic controls, a stand- 
ard PeriFilter System can be selected to 
provide maximum economy consistent with 
good engineering practice. On a “unitized” 
basis, manually operated units are available 
with capacities up to 2 MGD and semi-auto- 
matic units up to 6 MGD. 

A Dorrco Hydro-Treator or Dorrco Clari- 
flocculator can be incorporated in the Peri- 
Filter so that either high-rate or conventional 
pre-treatment can be utilized. Using one or 
another of these combinations, Dorrco Peri- 
Filters are now in successful operation remov- 
ing hardness, turbidity, color and/or iron and 
manganese. 

If you’d like more information on the 
Dorrco PeriFilter System, just drop a line to 
Dorr-Oliver Incorporated, Stamford, Conn. 


Hydro-Treator, PeriFilter, Clariflocculator T.M. Reg. U.S. Pat. Of. 


——————— 


“Se DORR-OLIVER 
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the proof is in the 

Yes, whether installed in a chemical plant in 
Kentucky, in a sewage plant in Ohio, or on an 
irrigation project in Arizona, the proof of IDEAL 
Vertical Motor performance and economy is in 
the hundreds of successful pumping installations 
across the nation. 

With the complete line of IDEAL Vertical 
Motors, there is no second best! The REASON? 
You select the proper motor type with enclosures, 
insulation, bearings, couplings and mounting base 
to meet your exact requirements without com- 
promise! And whatever you expect from a Vertic- 
al motor, you are sure of more with IDEAL 
Verticals — on any application. 


For information and details, write for 
Bulletin 212 — 15 to 125 H.-P. 
Bulletin 219 — 150 H.P. and up 


The 


IDEAL ELECTRIC 


& MANUFACTURING COMPANY 
331 East First Street Mansfield, Ohio 


SINCE 1903, MANUFACTURERS OF PRECISION MOTORS, GENER- 
ATORS, MOTOR-GENERATOR SETS, SWITCHGEAR AND CONTROLS 
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with the research foundation, in making a report, 
realize that they have an opportunity to obtain 
repeat assignments or permanent employment with 
the company engaging them. They therefore may 
find it desirable to beam their report to what they 
think their client wants to hear rather than to an 
unbiased solution. Ultimate failure can be blamed 
not on the basic research but on the execution 
of the concept. 


Engineering Societies Can Help 


William W. Moore, of Dames and Moore, San Fran- 
cisco, suggested that a continuous critical watch 
be kept on tax-free research institutes and moon- 
lighting professors in order to keep their activities 
within proper bounds. 

“In past years,” said Moore, “there has been some 
very severe and improper competition by profes- 
sors with the private engineers in California. To 
the best of my knowledge, this situation has great- 
ly improved in recent years. This is not true in some 
of the other states. I believe that the present gen- 
erally satisfactory circumstances in California have 
been the direct result of action on the part of en- 
gineering societies, which have approached the au- 
thorities of the universities with a rather forceful 
discussion of their problems. 

“One of the basic needs is a clear statement de- 
fining the proper, acceptable, and ethical basis of 
operations for professor-consultants and tax-free in- 
stitutions. As far as I know, there has been no clear 
statement of policy defining a proper line of de- 
markation for these activities. Probably this will 
have to be done before much progress can be made 
in reaching mutually acceptable ground rules for 
these practices.” 

William T. Wright, Los Angeles, reported that 
some years ago an investigation was made of re- 
search foundations by the Ethics Committee of the 
American Society of Civil Engineers’ local chapter, 
but this particular investigation was inconclusive. 
“I wholeheartedly agree that there is certainly some 
doubt as to the ethical practices of certain research 
groups in the field of civil engineering. This par- 
ticular matter currently is under investigation by 
the California State Board of Registration for Civil 
and Professional Engineers.” 

Frank E. Alderman, of Alderman and Swift, South 
Pasadena, and president of the Consulting Engi- 
neers Association of California, also pointed out, 
“It certainly is the concern of CEAC that these 
research groups claim to be unbiased because of 
certain nebulous connections with universities or 
because they are so-called nonprofit organizations. 
I think we would all be happy to be nonprofit or- 
ganizations if we could set our salaries sufficiently 
high to make profits unnecessary.” ae 
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NOW... 


Every LACLEDE Multi-rib Reinforcing Bar 
is Marked to Show SIZE and STRENGTH... 





ONE LINE 


33,000, 40,000, 50,000 psi 60,000 min. psi 75,000 min. psi 
ASTM (A15) ASTM (A432)* ASTM (A431)* 


psi fers '% 
Py Ni a 
wy $44: 4 ' 


Standard high strength steels* permitting greater economy and efficiency in 
reinforced concrete design under the provisions of the new A.C.I. codes 

must be identified. Recognizing this need, each Laclede Multi-rib reinforcing 
bar can now be completely identified as to size, strength and origin through 
a new rolled-in marking system. This assures the designer, contractor, and 
code writer that the proper grade of reinforcement is used on the job. 


Demand these new time-saving Laclede bars for your next construction job. 


LACLEDE STEEL COMPANY 


SAINT LOUIS, MISSOURI o Producers of Steel for Industry and Construction 
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What Engineers and Architects Ask Us About 
Temperature Controls for Smaller Buildings 





OFFICES BANKS CLUBS 


RESTAURANTS CHURCHES 


SCHOOLS 


HOSPITALS 


CLINICS 


MOTELS 


INDUSTRIAL BUILDINGS 





Q. Isn't it unusual to recommend pneumatic controls 
for the smaller installations? I always thought pneu- 
matic controls were for the big jobs only. 


A. Not aé all. Johnson has always done work in buildings 
of all sizes. Naturally, you hear more about the big ‘‘name”’ 
jobs, but every year Johnson also furnishes pneumatic con- 
trols for thousands of small and medium size heating and 
air conditioning installations. 


170 








Q. To be practical, how small can a building be and 
still use a pneumatic control system? 


A. Since building size has nothing to do with building 
quality, size isn’t the problem at all. A quality-built small 
building needs just as good a control system as a first class 
big building. That means pneumatic controls if you want 
to give your clients big-system standards of comfort, effi- 
ciency and economy. 
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Q. What help does Johnson offer the engineer and 
the architect? 


A. Johnson accepts complete responsibility for all control 
work. A Johnson engineer will plan a control system to 
meet your exact needs, no matter how small the job. His 
recommendations are backed by the Johnson organization's 


Q. What advantages does the owner get from pneu- 
matic control systems? 


A. They are much simpler and involve fewer components 
than other types. They require less supervision and are 
easier and less costly to maintain. Since each system is 
specially planned, they assure the greatest long range econ- 
omy in the operation of heating and cooling systems. And, 
of course, nothing else combines the accuracy and depend- 
ability of pneumatic controls. 


JOHNSON ,, CONTROL 


PNEUMATIC SYSTEMS 
DESIGN © MANUFACTURE ¢ INSTALLATION © SINCE 1885 
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74 years’ experience with all types of systems and all makes 
of equipment. Likewise important, all installation work is 
done by Johnson’s own full-time installation mechanics. 
There's no need for you to spend valuable time on planning, 
estimating, supervisory or installation details. Thus, Johnson 
helps simplify your work, saves your time and gives your 
client a top notch control system. 


Q. Who does the owner look to for service when he 
uses pneumatic controls? 


A. A good question and especially important to the smaller 
owner. Johnson backs its systems the way you wish all 
manufacturers could —by our own full-time, factory-trained 
mechanics, whose only job is the maintenance and repair 
of Johnson equipment. These men are stationed in over 
200 cities. Nobody in industry gives better or more com- 
plete service than Johnson. 


A nearby Johnson engineer will be glad to answer your ques- 
tions about p ti trols and explain their application to 
the smaller systems. Ask for his recommendations on your next 
problem. There is no obligation. Johnson Service Company, 
“ilwaukee 1, Wisconsin. Direct Branch Offices in Principal Cities. 
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Ceiling diffusers, counter lighting and identification panels of PLEXIGLAS at Port Columbus Airport, Columbus, Ohio 


PLEXIGLAS 


FOR LIGHTING THAT STANDS OUT AND STANDS UP 


The versatility of PLEXIGLAS® acrylic plastic as a lighting 
material is well demonstrated in the multiple uses shown 
above. To each application, PLEXIGLAS brings maximum 
efficiency in the transmission and diffusion of light. It also 
provides breakage-resistance, ease of cleaning, and freedom 
from discoloration. Above all, PLEXIGLAS has the permanent, 
quality appearance that complements good interior design. 


We will be pleased to send you the names of manufacturers 
of lighting equipment that incorporates PLEXIGLAS. 
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Chemicals for Industry 


ia ROHM & HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


In Canada: Rohm & Haas Company of Canada, Lid., 
West Hill, Ontario 
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FIELD NOTES 


Your National Certificate — 
What's It Worth? 


The few engineers who have National Bureau 


Certificates of Registration find them increasingly 


valuable as passports to practice in other states. 


As POINTED ouT by a delegate 
who was attending his first meet- 
ing in many years of the National 
Council of State Boards of Engi- 
neering Examiners, “I find that the 
same old questions and problems 
are still being discussed and de- 
bated.”” No one argued. Yet 
NCSBEE is doing more than just 
talk about improving reciprocal 
registration between states. It looks 
now as if it will become progres- 
sively easier for consulting engi- 
neers to work across state lines. 
Currently, a Certificate of Quali- 
fication is an engineer's best pass- 
port to the licensing bodies of most 
states. These certificates are issued 
by the National Bureau of Engi- 
neering Registration, which is a 
permanent function of NCSBEE, 
created solely for this purpose of 
issuing certificates. But the Bureau 
often is confused with its parent 
body. Some engineers say they are 
certified by the National Bureau, 
others by the National Council. 


Clarification Offered 


T. Keith Legare, who has been “Mr. 
Registration” for years, points out 
that the Certificates of Qualifica- 
tion issued through the National 
Bureau of Engineering Registra- 
tion are signed by the executive 
secretary for the National Council, 
and the official seal of NCSBEE is 
embossed on every photocopy of a 
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Certificate that is issued. (Legare, 
who retires next month, is a past 
president of NCSBEE and _ has 
served as executive secretary of 
both this group and the National 
Bureau for many years. His duties 
included processing Certificates. ) 

Only 2360 persons hold Certifi- 
cates of Qualification, and require- 
ments for the national endorsement 
of an engineer's qualifications grad- 
ually have become more restrictive. 
Newell Freeman, secretary of the 
New York State Board of Exam- 
iners, explains it this way. “There 
is less chance of an unworthy or 
submarginal candidate obtaining a 
national certificate than of obtain- 
ing a state certificate because the 
minimum standards for a Certifi- 
cate of Qualification are above the 
minimum standards set up in the 
Model Law. At least five registered 
engineers must give favorable testi- 
mony for an applicant, and no 
candidate will be considered for a 
Certificate unless he is already 
registered in his home state.” 

Two years ago, minimum quaui- 
fications for certification were in- 
creased. A candidate, who has be- 
come registered by written exami- 
nation in his home state, now must 
be 30 years of age (previously 27) 
with 12 (formerly 10) years of ex- 
perience. An applicant who quali- 
fies through practice must be at 
least 40 years old (previously 35) 


and have 20 (formerly 15) years of 
experience. “We also are taking 
a closer look at experience records 
than we once did,” Legare added. 

A Certificate of Qualification still 
does not guarantee that an engi- 
neer can become registered in any 
state without a test. As the 
NCSBEE constitution points out, 
“Certification by the Registration 
Bureau is not a prerequisite for 
registration in any state, nor is 
it binding upon the State Boards 
of Registration, and they reserve 
the right to take whatever action 
they deem necessary to conform 
with their laws and regulations in 
connection with any application for 
registration in their states.” 

Yet, as immediate past president 
William H. Larkin pointed out at 
a meeting several years ago, “ 
there are 53 separate and distinct 
license or registration laws in this 
country. Many are similar, some 
are new, many are older and hence 
more mature . . . it is the expressed 
desire, we believe, of all boards 
that a candidate not be examined 
more than once in a given area (or 
specialty ) providing the grades at- 
tained are satisfactory.” 

Many states accept the Certifi- 
cates without question and issue a 
license to the certified applicant 
with no further question. Only 
Alaska, California, and Washing- 
ton answer with a flat “No” when 





PLANT-WIDE 
PROTECTION 

STOPS 
CORROSION! 


& ATLAS 
Se CORROSION-PROOF 
"CEMENTS 


... complete line of sulfur silicate 
and resin based cements for 
plant-wide use in constructing 
corrosion-proof tanks, floors, pits, 
trenches and sumps. 


ATLAS CORROSION-PROOF © 


TANK LININGS 7] 
— 


. natural or synthetic rubber 
and asphaltic materials designed 
to meet specific corrosive con- 
ditions within your plant and 
installed at the job site or in 
Atlas shops. 


ATLAS 

RIGID 
PLASTIC 
STRUCTURES 


. . . corrosion-proof, self support- 
ing polyvinyl chloride designed 
and fabricated for use as tanks, 
ducts and fume systems to meet 
your exact needs... plastic pipe 
systems to convey all your 
corrosives. 

These products will give you per- 
manent plant-wide protection 
against corrosives. 


Write for Bulletin CC-3, 


MERTZTOWN, PENNSYLVANIA 





asked if they grant licenses on the 
basis of Certificates. The remainder 
of the states reply with a quali- 
fied or a flat “Yes.” Most frequent 
qualifying statement is one requir- 
ing written examinations, still an 
area of contention among some 
state boards. Most consider oral 
tests inadequate. 


“Eminence” Problem 


Another disagreement among state 
boards is the definition of “emi- 
nence.” Criteria, suggested by an 
NCSBEE committee, are: 

{ Demonstrated adherence to high 
ethical standards. 

{ Demonstrated integrity in the 
practice of the profession. 

‘ Outstanding ability which might 
be established by examination of 
his record as follows: 

a. Responsibility given candidate 
by his company. 

b. Contributions that have been 
made to technical literature. 

c. Work performed while serv- 
ing on technical committees. 

d. Patents. 

‘ Interest in his profession: 

a. Membership in the technical 

societies. 

b. Membership in professional 
societies. 

c. Work on education commit- 
tees such as college visiting 
committees, etc. 

Within recent years, internation- 
al reciprocity has become a mat- 
ter of concern — particularly in 
states bordering Canada. Only 
Michigan has taken legislative 
notice of this problem. Other states 
do not prohibit recognition of 
foreign registration; they leave it 
to the discretion of the board. 
According to NCSBEE minutes: 

“The question of international 
reciprocity has been proposed by 
several state boards. It is the opin- 
ion of this Committee (on Uniform 
Laws) that it can easily be ac- 
complished by a slight change in 
a state law. Michigan has _pro- 
vided for it in Section 20 of their 
law which states that a registrant 
of another state or territory or pos- 


session of the United States, or 
any country, can be registered, pro- 
vided that his requirements do not 
conflict with the provisions of the 
act and are not lower than speci- 
fied therein, and also provided that 
equal privileges are granted by the 
other country.” 

The problem of reciprocal regis- 
tration between the United States 
and Canada is most acute in the 
northeastern border states. Quebec 
has the most restrictive regulations 
in Canada (requiring five years 
residence before application can be 
made for registration. This usually 
is circumvented by taking a Que- 
bec engineer as partner on the proj- 
ect.) Some of the northeastern 
states have retaliated on an eye- 
for-an-eye basis — reciprocity in its 
purest though hardly in its most 
professional form. Three years ago, 
NCSBEE and the Canadian Coun- 
cil for Professional Engineers 
formed a committee to see what 
can be done. 

Legare said no comparable prob- 
lem ever has arisen in states bor- 
dering Mexico, probably because 
Mexico has few consulting firms, 
or firms with engineering staffs, 
that want to work in the U. S. 

The Model Law is perhaps one 
of the better known paths to im- 
proving reciprocal registration 
among states. The Model Law is 
intended to be used as a guide in 
the preparation of legislation that 
will provide uniform methods and 
procedures for the registration of 
engineers. Uniformity of a high 
standard is the ultimate aim. 

For more than a year, NCSBEE 
has been working out the details 
of the revised Model Law with its 
advisory committee (which in- 
cludes representatives from the 
American Society of Civil Engi- 
neers, the American Society of Me- 
chanical Engineers, the American 
Institute of Electrical Engineers, 
the American Society of Engineer- 
ing Education, the American Insti- 
tute of Chemical Engineers, the 
National Society of Professional 
Engineers, the American Associa- 
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Edison Lanes, Edison Township, N. J. 











Chrysler Air Conditioning Contractor: Nicholas W. Schwalje, Inc., Metuchen, N. J. 


World’s largest bowling lanes cooled 


by Chrysler. Packaged Air Conditioning 


Almost a quarter of a mile separates Lane No. | from Lane 
No. 112 at Edison Lanes, Edison Township, N. J. If a 
bowler ever made the trek, then Chrysler Packaged Air 
Conditioning units would be keeping him cool and 
comfortable every step of the way. 


It takes 340 tons of air conditioning to cool bowlers 
behind the foul lines and in the service areas. Since it is 
not necessary to cool the lanes themselves, the diffusers 
and air returns are concentrated at the foul lines to create 
a “curtain wall” effect. This prevents cool air from spilling 
out of the conditioned areas. 

The 20- and 30-ton Chrysler Air Conditioners are self- 
contained evaporative condenser units with dual com- 
pressors. They’re specially arranged to provide zone con- 
trol, so only the lanes in use need be cooled. 
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Chrysler equipment was selected for this job because it 
offered the owners the twin advantages of flexible installa- 
tion and most economical operation. For more information, 
or the technical cooperation of a Chrysler air conditioning 
engineer, write today. 


c HRYSLER 


> AIRTEMP 


. 


Airtemp Division, Chrysler Corporation, Dept. X-60, Dayton 1, Ohio 
In Canada: Therm-O-Rite Products, Lid., Toronto, Ontario 





Why a remote 
reading gage 


@ Most boiler drums are high — direct 
gages are far from operating floor. 

@ Obstructions often make gages hard 
to see — necessitate special equip- 
ment or frequent climbing to 
inspect. 

@ Remote gage saves thousands of steps, 
hours of valuable time. Brings gage 
reading down to eye level at safe 
distance from boilers. 








Why Reliance 


EYE-HYE 
s 


@ EYE-HYE assures perfect measurement, de- 
pendability and clear reading. 


@ All-hydrostatic principle — no mechanical 
parts — no adjustments on location. 


@ Reads in liquid, like a conventional gage, but 
easier, faster because of illuminated green 
indicating fluid. 


@ Oldest practical remote gage — 

J over 13,000 in use — on land 
Reliance | and sea. 
EYE-HYE , , 
3 @ Economical special attachment 
actuates supplementary alarms, 


audible or visible, if desired. 


@ Available for either wall or panel mounting, 
new wide-visibility EYE-HYEs are made for 
any pressure range — up to 3000 psi. Also 
long window model for unusual liquid level 
variation — for tanks, heaters, etc. 


Write for catalog information on EYE-HYE 
for your boiler pressure. 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio 


Reliance ill 
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tion of Engineers, the American 
Railway Engineering Association, 
and an important newcomer, the 
Consulting Engineers Council). 
The final draft is to be presented 
at the annual NCSBEE meeting 
in Portland, Oregon, August 18-20. 

An almost equally important step 
by NCSBEE toward improved 
reciprocity agreements, but much 
less known, is the standard exami- 
nation worked out in at least three 
of the Council’s four zones. In the 
Northeast Zone, which includes 13 
states, uniform examinations for 
registration were agreed upon six 
years ago. All 13 states have en- 
dorsed the test, which was com- 
piled from questions contributed by 
prominent engineers residing in 
the area. However, only six of the 
states actually use the test. The 
remainder, with New York as an 
example, have so many registra- 
tion applicants that it is impossible 
to participate in joint tests because 
of scheduling difficulties. But 
among the states using the stand- 
ard test, reciprocal registration is 
almost automatic. 

The Southern Zone has endorsed 
a similar plan but on a different 
level. In an experimental program, 
common EIT exams were given by 
North Carolina, Alabama, and 
Louisiana. “We hope to continue 
this movement and to have the 
examinations processed at some 
central place, to assure uniform 
grading,” Zone officers reported. 
Legare said the Central Zone also 
has plans for some sort of common 
examination for registrants, but he 
has heard of no movement in the 
Western Zone. 

Oddly enough, “reciprocal regis- 
tration” is considered a misnomer 
by many. As Larkin explained: 

“This procedure of granting reg- 
istration in one state on the basis 
of examinations taken and passed 
in other states has been called reg- 
istration by comity, or reciprocity, 
or endorsement. 

“Comity is the extension of a 
privilege, as a simple courtesy, and 
is not based upon any specific 
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Urelite gives you double safety 


Exclusive with I-T-E 


Independent drawout design 
Visible separable contacts 


In an individually enclosed large air circuit breaker, you 
couldn’t ask for more safety than the I-T-E URELITE gives you. 
To disconnect it, just insert the crank at the front and turn. 
Cover need never be removed. A look through the side window 
positively shows you the position of the separable contacts. 
Also, with the circuit breaker open, it can be padlocked 
safely in either connected or disconnected position. 


The whole truth is that URELITE breakers are unmatched for 
exclusive safety provisions, and for low-cost installation, 
easy access, longer contact life, and adjustable overload 
devices for higher loads. They handle circuits up to 600 volts, 
15 to 4000 amp continuous and 150,000 amp interrupting. 
Write for new bulletin 4261-2B. I-T-E Circuit Breaker 
Company, Dept. LA, 1900 Hamilton St., Philadelphia 30, Pa. 


(f}) | I1-T-E CIRCUIT BREAKER COMPANY 
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NEW DURABLE 
KATHABAR' SYSTEMS 


offer high performance ;} 
with new low 
maintenance for years 

of troublefree service 


MAINTENANCE 


Rugged new Kathabar design 
provides all-nickel regenerator, 
separate from rest of system, 

to prevent condensation corrosion. 
Breaking all records for 

low maintenance, all over the world. 


WIDE USAGE 


Successfully applied in wide range 
of industries, hospitals, buildings. 
Easily provide conditions of 80° F 
and 35% RH to 30° F and 10% RH. 


Deliver air at -90° F dew point. 


ENGINEERS LIKE 


Consulting engineers like the 
Kathabar system: no re-heat, 

no frost, no chemical carryover. 
Humidity, independent of dry bulb, 
controlled with no reversing or 
interruption for regeneration. 


GET FACTS 


SURFACE COMBUSTION 

A division of Midland Ross Corporation 

2398 Dorr Street, Toledo 1, Ohio 

Send facts on Kathabar systems for following application: 


company 
street 


In Europe: NEDAIRCO, The Hague. In Japan: CHUGAIRO, Osaka. 





agreement or understanding. It is 
clear that the wide variations in 
the several license laws make it im- 
possible to apply the rule of comity 
except in isolated cases . . . and 
comity is not a term we can recom- 
mend for general use. 

“Few state boards reported reg- 
istration of out-of-state candidates 
on the basis of reciprocal agree- 
ments last year. These agreements 
may be written or verbal and may 
be terminated by either party at 
will. Dissimilar standards place 
one of the boards in the position 
of granting to out-of-state appli- 
cants privileges it cannot grant to 
its own citizens. It would appear 
that ‘reciprocal’ is not the term we 
are seeking. 

“A board considering an out-of- 
state applicant, and with full data 
before it regarding examinations 
passed and grades obtained else- 
where, can approve or endorse the 
basis upon which he was licensed 
originally. It can then license him 
forthwith. This procedure can well 
be called licensure by endorse- 
ment, and it is the opinion of this 
committee that where interstate 
registration is granted on the basis 
of a full and complete record, the 
proper term to use is ‘by endorse- 
ment, as used in New York State.” 

In addition to the problems of 
granting licenses, reciprocal or 
otherwise, registration boards are 
facing an increasingly serious prob- 
lem — where to find the money on 
which to operate. Although all 
state registration boards are more 
than self-sustaining because of fees 
charged registrants, many state 
laws require that any money col- 
lected be placed into the state’s 
general fund. In turn, the legisla- 
ture appropriates operating funds 
for the registration board. 

An extreme example of what can 
happen is illustrated by the pres- 
ent situation in Delaware. Last 
year, the legislature gave the Dela- 
ware registration board no funds 
whatsoever, and the board closed 
down operations last January. The 
Massachusetts board also is re- 
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New Eddystone Station of 


PHILADELPHIA oo 
Jaseas omeome, uses Limilorque 


VALVE OPERATORS 


This Generating Station is one of the World’s most efficient 
power plants . . . consisting of two 325,000 K.W. Super-critical 
Pressure Units. 

LimiTorque Motorized Valve Operators were chosen for various 
steam and water applications throughout the Plant. It is significant 
that LimiTorque is also used in the other Generating Plants of the 
Philadelphia Electric Company . . . In fact, practically all of the 
modern generating stations in America use LimiTorque Valve 
Operators for assurance of dependability, accuracy, safety and 
economy of operation. 

With LimiTorque, one key man can, from a central control 
point, eliminate all guesswork and labor by opening and closing 
valves in remote, inaccessible or hazardous locations . . . auto- 
matically, speedily, safely and dependably. 

Send for Catalog LimiTorque is available for actuation by airmotors as well as 


L care QUE L-550 and please use electric motors. 
QUE - . aoa 
ConTro. /—-—nmaal —_ Should you desire to motorize existing valves of any type . . . 


contact your valve manufacturer or nearest LimiTorque Sales- 
Engineering Office. 


THERE IS NO SUBSTITUTE FOR cm 


- - | 
® Le ilo re CES Praveen GEAR CORPORATION 


KING OF PRUSSIA (SUBURBAN PHILADELPHIA), PA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REOUCERS: LIMITORQUE VALVE CONTROLS FLUID AGITATORS:> FLEXIBLE COUPLINGS 
Limitorque Corporations King of Prussia, Penna. 
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Another Important FIRST 
"By “VERTI-LINE” PUMPS... 


HIGH-TEST "MOLY" IRON 
NOW "STANDARD" INALL 


Verli-Line Pumps 


Again Layne & Bowler sets new stand- 
ards of quality construction for the 
pump industry ...longer-life Molybde- 
num-lron is now “standard” construc- 
tion —at no extra cost —in ALL “Verti- 
Line” pump cases and other cast iron 


parts! 


*‘Moly”’ iron has a more uniform 
grain structure, is far more corrosion- 
resistant than is the gray iron normally 
used in pump construction. Therefore, 
you get longer operating life, lower 
maintenance costs, when you specify 
Layne & Bowler “Verti-Line” Pumps! 


Pe ee ee eee 


COMPARE! 


> These Photomicrographs, both made at 


ported to be down to stamp money 
for the same reason. What hap- 
pens to a Delaware resident who 
wants to become registered? He 
must wait until next year and hope 
that the State Appropriations Com- 
mittee and the legislature have a 
change of heart in the meantime. 

Could this happen to your state? 
It could if you live in Alabama, 
California, Connecticut, Delaware, 
the District of Columbia, Georgia, 
Illinois, Indiana, Massachusetts, 
Michigan, Missouri, New Jersey, 
New Mexico, New York, Oregon, 
Pennsylvania, Puerto Rico, Rhode 
Island, South Dakota, Tennessee, 
Texas, Utah, Virginia, Washington, 
or West Virginia. Other state 
boards control their own finances 
to varying degrees. 

For consultants planning to ap- 
ply for licenses in other states, here 
is the latest scoreboard, by 
NCSBEE, on who gets reciprocity 
(or endorsement). Although the 
question was, “To whom do you 


exactly the same enlargement (100x), show 
the structure of gray iron (left) vs. “Moly” 
iron (right). Note the long “stringers” of soft 
graphite characteristic of gray iron— 
stringers that weaken the metal and lead to 
early breakdown of the iron matrix. Note 
(right) how “Moly” iron is far more homo- 


grant reciprocity?”, the answers 
sometimes strayed a bit. 
Alabama — all states, provided re- 
quirements are not lower. 

Alaska — on equal basis. 


advantage! 


geneous, with uniform distribution of the 
iron matrix for longer pump life. 


® These ‘Fractures’ (views across fractured 
surfaces) clearly show the much coarser 
grain of gray iron (left) vs. the uniformly 
fine grain of “Moly” iron (right.) Although 
Layne & Bowler’s fine-grained “Moly” iron 
assures much longer pump life than the gray 
iron used in other pumps, you now pay noth- 
ing extra for this important “Verti-Line” 


MOLY IRON’ 


Layne & Bowler has its own modern 
foundry—therefore can standardize its 
foundry runs to “Moly” iron techniques 
at no extra cost to you. 


And if your operations are extra tough, 
“Verti-Line” pumps are available in 
special “Moly” irons having a Brinell 
as high as 350... a Tensile as high as 
50,000 psi! 


Remember — “Moly” iron is just one of many major 
pump advancements built into every “Verti-Line” pump 
— advancements that assure top performance for your 
pump dollar when you specify “Verti-Line” Pumps! 


For more details on the many “Verti-Line” 
advantages, write for Bulletin #200. 


Verti-Line Pumps are exclusive products of 
LAYNE & BOWLER PUMP COMPANY 
LOS ANGELES 22 
New York 20, N.Y. * Chicago 4, Ill. * Hastings, Neb. * Monroe, La. 


Farwell, Texas 


Twin Falis, Idaho °« 


Fresno, Calif. 





Arizona — complete ap plication, 
qualify under law. 
Arkansas — qualifications not less 
than our minimum at the time of 
the previous registration. 
California — the applicant may be 
given 45-minute to three hour 
individual examination. 

Canal Zone —not automatic, de- 
pending on individual case. 
Colorado — granted only on basis 
of eminence clause. 

Connecticut — if prior registration 
not lower in standards. 

Delaware — decided on merits. 
District of Columbia — discretion 
of Board. 

Florida — must have met same re- 
auirements as Floridan. 

Georgia — previous registration 
under same or higher requirements. 
Hawaii — equivalent but including 
written examination. 

Idaho — on merits, must meet the 
minimum requirements of our Law. 
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High Intensity Luminaire for Entryways, 


Walkways and Loading Areas 





A Totally 
New Concept 


I Hit) In Controlled 
: | | Exterior 
A //lumination 


oF) Vi idldeee 
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Another first from Perfeclite! A r 
lighting fixture that completely outm« 
P ai-lale) aml olgela <-1 mm) 4i-lalollale Mola MoMMil-loh a 
Ultra-modern in design, the new Pharos gives an « 
provides high intensity illumination for wall areas 
outward distribution of light 90° from the wall as 
felfors Ma -sigelaolm@lly-.Melaalldeli-ihaiael (all (oli-loMl slatvur 
faces . . . incorporates a silvered glass reflect 
the light downward 


WY Nolot-Mohmrotol i mmol (Vuillal lini Maelo) ¢-11-foMMelale MR A-Tehial-ta 
volaMao}set-Jo] (to MM allslot-. mie] am -loks ama-i (eli ollale Mm: 
VAOLOM rohit Pm sib alate MoM iielalelel ae MYC seMl folate 


delani alien iiliclailetilels Maile miileaeliie) 


THE PERFECLITE COMPANY 
1457 East 40th Street Cleveland 3, Ohio 


Please send me the Perfeclite Data Folder 59-C. 
ANDLEPOW DISTRIBUTION NAME 3 
se . ADDRESS 
CITY 


T. L. REPORT N 


Units are Underwriters’ Laboratories inc. approved 
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Hardinge Center-Column Clarifier recently installed at the Hagerstown Sewage Plant 


another HARDINGE Clarifier 
for HAGERSTOWN 


Original installation: Two Hardinge Second installation: A Hardinge Pri- 
Rotary Clarifier Mechanisms in rec- mary Clarifier doing heavy duty. 
tangular tanks, 


@/932—The City of Hagerstown, Maryland, installed its first Hardinge equip- 
ment in their sewage treatment plant—two 50’ x 12’ rotary mechanisms for 
final clarification. 

@/949—The City of Hagerstown, installed a 55’ diameter Hardinge circular 
beam-type primary clarifier for raw screened sewage in their disposal plant— 
H. E, Rhodes, Superintendent. 


@/958—The City of Hagerstown installed the 60’ diameter Hardinge center- 
column circular clarifier pictured above, for additional final clarification in 
their activated sludge plant—J. L. Eyerly, Superintendent. 


®Today—The Hagerstown Sewage Plant is now processing an average of six 
million gallons of sewage daily with Hardinge units, old and new alike, in full 
operation, 


EARDINGE 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA * 240 ARCH ST. + Main Office and Works 
New York * Toronto * Chicago * Hibbing * Houston * Salt Lake City * San Francisco * Birmingham * Lakeland 
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Illinois — equal requirements at 
time of first registration. 

Indiana — if registered by means 
not lower than those that are speci- 
fied in our Act. 

Iowa — if qualified originally by 
a written examination. 

Kansas — satisfy minimum require- 
ments of Law. 

Kentucky — yes, if by education 
and experience or 16-hour written 
examination. 

Louisiana — previous registration 
meets requirements of Act. 

Maine — same conditions. 
Maryland — applicant's qualifica- 
tions are equivalent to State Law. 
Massachusetts — if the minimum 
requirements of other states in 
which registered are equal. 
Michigan — qualifications equal to 
the requirements of our State Law. 
Minnesota — equal qualifications at 
time of first registration. 
Mississippi — obtain primary evi- 
dence from school and board. 
Missouri — recognized on official 
certificate of written examination 
from another registration board. 
Montana — recognize, check the 
qualifications with other State. 
Nebraska — same standards. 
Nevada — all applicants appear at 
Board meeting for oral review. 
New Hampshire — review the regis- 
tration methods of the other states. 
Possible examination. 

New Jersey — none. 

New Mexico — if law is equivalent. 
New York — eligibility for the New 
York State examination. Already 
passed full equivalent. 

North Carolina — required applica- 
tion form and satisfactory refer- 
ences, plus examination if not reg- 
istered with examination. Absolute 
reciprocity on examination basis 
(i.e., honors all written tests given 
by other states ). 

North Dakota — equal standards. 
Ohio — equal to Ohio requirements 
at time of registration. 
Oklahoma — states which have 
agreements with Oklahoma (eight 
of them). 

Oregon — if he qualifies under law, 
reciprocity is granted to applicant. 
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an erector 


has to say about 


HIGH STRENGTH BEARING BOLTS! 


(Company name on request) 


“Our company had the erection contract 
for six steel mill buildings in Beaver 
Valley. The owner was interested in 
using High Strength Bearing Bolts in 
two of their buildings, because of the 
rigidity and stability they promised to 
provide for buildings subject to heavy 
service use. L & S was contacted on price 
and delivery, and on finding the new 
bolts cost no more and were available, 
they authorized their use. 


AT BEAVER VALLEY, PENNSYLVANIA 
One of two recently completed steel mill 
buildings using High Strength Bearing Bolts 
for all bolted connections. 


“We found that the bolts were installed 
with a minimum of difficulty. Our bolt-up 
crews had had no previous experience 
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with the Bearing Bolt. All of the men 
had worked with Dardelet, High Strength 
and machine bolts. After the first few 
hours they found they were installing the 
new bolt much faster than Dardelet and 
in a majority of the connections about as 
fast as for High Strength Bolts. 

“We used the same tools that were used 
for High Strength Bolts. The men were 
able to work independently from one 
ancther while making hand assembly of 
the truss connections on the ground. It 
was not necessary to hold the head of 
the bolt while snugging the nut as is the 
case for High Strength Bolts. Thus better 
distribution of labor was possible. Nuts 
were snugged up by hand and were later 
torqued in the air to eliminate any ques- 
tion about which bolts were tight. 

“Trusses were stable and were lifted 
into position with a single sling at the 
truss apex. It was also found that they 
were straight and true, and aligning the 
bottom chord with truss bracing was 
simplified. Savings developed in crane 
walkway plate connections where one 
man was free to insert the next bolt ahead 
of the impact man once a bolt had been 
placed in the hole, and washer and nut 
were added. 

“The crews were able to proceed in the 
same manner as for assembly of High 
Strength Bolts at other connection points, 
such as bracing, crane girders and the like. 


“The owner had offered to pay the 
difference between the cost for installing 
the new bolts as compared to High 
Strength Bolts. There was no additional 
charge for this installation.” 


5 BASIC FACTS 
ABOUT HIGH STRENGTH 
BEARING BOLTS 


1. High Strength Bearing Bolts combine 
the tensile strength of a High Strength 
Bolt with the bearing of rivets. 


2. High Strength Bearing Bolts have the 
highest shear strength and greatest resis- 
tance to slip of all structural fasteners. 


3. High Strength Bearing Bolts make 
possible important labor savings in fabri- 
cation and erection, 


4. The High Strength Bearing Bolt 
assembly (bolt, nut and one washer) costs 
no more, grip for grip, than a High 
Strength Bolt assembly (bolt, nut, 
two washers). 


5. High Strength Bearing Bolts (and 
Lamson High Strength Bolts) are avail- 
able from all the Steel Service Centers of 
U. S. S. Supply Division, United States 
Steel Corporation. Contact L & S, or any 
U. S. S. Supply Division Steel Service 
Center for details. 


Pp) LAMSON & SESSIONS 


5000 TIEDEMAN ROAD + CLEVELAND 9, OHIO 


Plants in Cleveland and Kent, Ohio + Chicago and Birmingham 





CHOOSE 
BOHN 
KNOWN-CAPACITY 
COILS 


ALL BOHN COILS are ruggedly built... 


e Die-formed plate-type aluminum fins... from 4 to 14 per inch...with 
self-spacing collars completely covering the tubes. Permanent, tight, 
metal-to-metal fin-tube bond. 





e Heavy-gauge casings die-formed from galvanized steel. 

e Headers of heavy-wall seamless copper tube with heavy die-formed 
end caps. High pressure tested at 320 psig. minimum air pressure 
under warm water. 

e Tested and rated according to ASRE-ASHAE standard 33-58. 


IN ADDITION ... 


DIRECT EXPANSION COIL — Type DE, insures equal distribution 
of refrigerant with brass pressure-type distributors; 

WATER COIL — in Types WH, WF, and WD, is drainable in every 
type; 

STEAM COIL — in Types S, NFS, and NFO, has condensing tubes 
pitched in casing a minimum of '” per foot of tube length, as well 
as orificed steam supply tubes, and coil tubes floating free within 
coil casing to prevent stress and strain on tubes and joints... maxi- 
mum operating pressure 200 psig. at 400° F. 





We have some ferritories still open for Manu- 
facturers Representatives who are active in the 
heating and air conditioning fields. Write today 
to Sales Manager, Heating and Cooling Coil 
Department, at the address below. 











Buy the known line... the BOHN line 


Aluminum & Brass Corperation 


Danville Division e Danville, Illinois 





Pennsylvania — if registration is by 
written examination. 

Puerto Rico—must be ECPD 
school, four years’ experience, and 
written examination. 

Rhode Island—application re- 
viewed, if by examinations, de- 
pends on which states. 

South Carolina — granted if appli- 
cant has satisfactory qualifications. 
Tennessee —each case considered 
on its merits. 

Texas — requirements not less than 
those of the State of Texas. 
Utah—when qualifications meet 
Utah standards. 

Vermont — if registration under 
equivalent to our requirements. 
Virginia — oral examination if ap- 
plicant did not obtain registration 
by written examination. 
Washington — qualifications equal. 
West Virginia —if previously reg- 
istered by an examination that is 
of equal quality. 

Wisconsin —equal to or exceeding 
requirements on date filed. 
Wyoming — reciprocal license is 
granted to those previously licensed 
by examination. 

Anyone holding a Certificate of 
Qualification from the National 
Bureau will be recognized as quali- 
fied for registration without further 
evidence in Alabama, Arizona, 
Canal Zone, Connecticut, Dela- 
ware, District of Columbia, 
Georgia, Hawaii, Indiana, lowa, 
Kansas, Louisiana, Maine, Massa- 
chusetts, Michigan, Minnesota, 
Montana, New Hampshire, New 
Jersey, New Mexico, New York, 
North Dakota, Ohio, Oklahoma, 
Oregon, Puerto Rico, Rhode Is- 
land, South Carolina, South Da- 
kota, Tennessee, Wisconsin, and 
Wyoming. 

Several other states, while not 
required to do so by law, do ac- 
cept the National Certificate as in- 
dication of qualification, especially 
if the Certificate was secured 
through examination. Any engineer 
interested should contact the en- 
gineering registration board of the 
state in which he desires reciprocal 
registration. — 
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EVERY 3-YEAR-OLD KNOWS... 


what some transformer manufacturers have forgotten 


Before he could talk, Junior learned that resiliency absorbs shock—that a marble 
dropped on the floor makes more noise than one dropped on a pillow. Elementary? 
You’d be surprised how many transformer manufacturers forget this simple fact 
when they design a cabinet model. Or maybe you wouldn’t be surprised—maybe 
you’ve heard some of them roaring away. 

On every JEFFERSON dry type cabinet transformer the core and coil are com- 
pletely isolated from the cabinet—floating on a resilient cushion of rubber— 
minimizing vibration and sound. JEFFERSON gives you the quiet operation that 
is always desirable, and necessary in hospitals, libraries, offices and schools. 

They’re designed to last longer, too. JEFFERSON engineers have provided plenty 
of wiring space by mounting core and coil above the base so that wiring is never 
exposed to higher than ambient temperatures. JEFFERSON insistence on quality 
is reflected by the fact that every cabinet must have three coats of paint— 
every bolt must be plated—a reassuring fact when -your transformer must 
perform under humid conditions. 

These are just a few examples of the expert engineering that has made 
JEFFERSON transformers the preferred line. 


Cabinet 
Models 
available in: 
Single Phase— 
25KVA through 
100KVA 
Three Phase— 
112.5KVA 
through 
300KVA 


JeffersoOn pry ree TRANSFORMERS 


Jefferson Electric Company «+ Bellwood, illinois 
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Atlantic Research's recently built research and develop- 
ment facility in Fairfax County, Va., uses Mahon Long- 
Span M-Deck (Sect. M-2SR) throughout as a combination 
component—metal roof deck, acoustically treated ceiling 
and integrated troffered lighting. Campus-like building de- 
sign is a radial-wing structure . . . selected for easy expan- 
sion of the missile and rocket firm. Long-Span M-Deck 
from Mahon was selected for its versatility, construction 
ease ... and low cost. 


LTI-USE 


Interior view of one of Atlantic Research's engineering 
sections showing ceiling side of Mahon Long-Span M-Deck 
—attractive, functional and noise proofed. Troffer lighting 
M-Deck sections harmonize with surroundings—provide 
diffused, glare-free illumination. 














CONSULTING ENGINEER 





Cross section of Mahon Long- 
Span M-Deck combined 
roof-ceiling with troffer | 
lighting and acousti- 
cal treatment. | 
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Today, more than ever, architects and engineers 
are depending on Mahon Long-Span M-Decks as 
proven, multi-purpose roof sections that provide a 
combined structural roof deck and ceiling. Now, for 
less cost than once required for conventional steel 
roof systems, you can also specify functional ceilings 
that fit into almost any job. 


short-cuts to quality construction 
—long strides toward cost reduction 





JUNE 1960 


These steel sections give you more design and con- 
struction advantages . . . (1) adaptability: serving 
as structural members, roof decks, finished ceiling 
material—even acoustical treatment; (2) efficiency: 
high strength-to-weight ratio permits spans from 
wall-to-wall or truss-to-truss... roof beams and pur- 
lins can be eliminated; (3) economy: easy handling, 
fast erection, rapid covering—saving time, labor and 
material; and (4) flexibility: producing either flat or 
beamed ceiling surfaces with or without recessed 
troffer lighting or acoustical treatment, in metal 
gages and gage combinations to suit your need. 

Find out what quality-made Mahon Long-Span 
M-Decks can do for you ... your work... . your costs 
by talking with your local Mahon architectural repre- 
sentative, consult Sweet’s Files or write for infor- 
mation Catalog LSD-60. 
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MAHON 
BYILDING PRODUCTS 


® Aluminum or Steel Curtain Walls 
(in natural or colored metals) 


® Rolling Steel Doors (Standard 
or Underwriters’ labeled) 


® Metalclad Fire Walls 
(Underwriters’ rated) 


® M-Floors (Steel Cellular 
Sub-Floors) 


® Long Span M-Deck (Cellular or 
Open Beam) 


® Steel Roof Deck 
® Acoustical and Troffer Forms 


® Acoustical Metal Walls, 
Partitions and Roof Decks 


® Permanent Concrete Floor Forms 


CONSTRUCTION 
SERVICES 


® Structural Steel-Fabrication 
and Erection 
® Steel Fabrication-Weldments 


THE R.C. MAHON 
COMPANY 


Detroit 34, Michigan 


Manufacturing Plants— Detroit, Michigan 
and Los Angeles, California 


Sales-Engineering Offices in Detroit, New York, 
Chicago, Los Angeles and San Francisco. 
Representatives in all principal cities. 
SPEEDING AMERICAN CONSTRUCTION WITH 
METAL BUILDING PRODUCTS, FABRICATED 
EQUIPMENT AND ERECTION SERVICES 


MAH ON 
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Resilient-Seated 
Butterfly 
Valves 


BE) Less weight, space and cost: Valve face- 

to-face, overall height and weight are 
one-fourth to one-eighth those of gate 
valves. Cost less initially and are easier 
to install. 


Drop-tight, leakproof closure. Resilient 
elastomer liner forms positive seal with 
disc. Liner removable on the job. 


Disc and shaft assembly designed for 
highest rated pressure under most severe 
operating conditions; always operable 
manually or automatically. 


True close bearing fit for shaft; non- 
leaking, non-galling, corrosion-resistant. 


And what is quite obvious: the stream- 
lined, self-cleaning design that eliminates 
cavities and voids in body; low pressure 
drop; no fouling. Valve can be installed 
in any position. 


Bulletin 590X gives all the powerful 
facts. Write for a copy. : 


W. S. ROCKWELL COMPANY 
2460 Eliot St. + Fairfield, Conr 
ulelet=melalem jin ype by 


COCKBURNS, Ltd., Glasgow S.W.2, Scotland 





Sewer District Lauds Consultants 


The Metropolitan St. Louis Sewer 
District has warmly commended a 
group of consulting engineers, sub- 
dividers, and a soils expert for out- 
standing work and a high degree of 
public service in helping to develop 
a new set of storm water criteria. 
These were put into effect by the 
MSD on January 4, 1960. Partici- 
pating consulting engineers were 
Henry Reitz, Fred Helmkampf, and 
Stifel Jens. 


Corps of Engineers Cutback 

Layoffs for engineers, draftsmen, 
inspectors, and other such civilian 
personnel will hit the Corps of 
Engineers in the South Pacific and 
North Atlantic Divisions, as well as 
several others. Main reason is a 
heavy cutback in Army and Air 
California’s 
governor has protested because of 


Force construction. 
his state’s current interest in water 
resources development. 


ASTRA Gets Nuclear Contract 


ASTRA, the first tenant of North 
Carolina’s Raleigh-Durham-Chapel 
Hill Research Triangle, has been 
retained as nuclear consultant for 
the Carolinas Virginia Nuclear 
Power Associates. Composed of 
four southern power companies, 
CVNPA was formed in 1956, filed 
the Parr plant proposal with the 
Atomic Energy Commission in 
1957, and reached a basis of agree- 
ment with AEC in 1958. Prelimi- 
nary work at the power site, lo- 


Scraps 
Sz 
Shavings 


cated on the Broad River, has been 
under way for some months. Re- 
actor designer for the project is 
Westinghouse Electric Corpora- 
tion, and Stone & Webster Engi- 
neering Corporation is the con- 
struction agent. 


Parking Fee Computer 


A new 703-car underground park- 
ing garage is now in operation at 
the Brooklyn Civic Center, with an 
automatic electronic fee comput- 
ing device. All data pertaining to 
vehicle and revenue totals is print- 
ed continuously and totaled hourly 
on a remote recorder located in the 
parking garage manager's office. 
Drivers receive a punched ticket 
upon entering the parking area and 
present it to an attendant on leav- 
ing. The attendant inserts the ticket 
into the fee computer which flashes 
the correct fee on an indicator. 
The remote recorder makes a com- 
plete record of vehicles in, vehicles 
out, time, receipts, and attendant 
identification. 


Kansas City Parking 


A proposal calling for a 1000- to 
1200-car parking garage over Main 
Street and atop several buildings 
has been presented to the Kansas 
City, Missouri, City Council by the 
consulting engineering firm of 
Howard, Needles, Tammen & 
Bergendoff. The plan, prepared 
voluntarily by the engineering 
firm, would require condemnation 
proceedings by the city. It calls for 
financing of about $4 million 
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How to Make Your Demineralizers GROW: 
Replace Worn-out Resins with New 
Nalcite’ lon Exchangers 


Added Capacity Teams 
With Higher Flow Rates, 
Less Pressure Drop, To 
Increase Demineralized 
Water Output at Low Cost 


Demineralizers are like storage space—you can 
always use more capacity . . . And new Nalcite 
resins can help you get that added capacity from 
your present demineralizer installation. 

**Better than new” is a practical prospect with 
Nalcite resins. They not only outperform older 
Nalcite ion exchange materials (which were as 
good as could be made at the time), but they also 
have longer useful life. 


New Nalcite Resins Stay New 


Nalcite HCR-W* cation and Nalcite SBR-P* 
anion exchangers were designed to eliminate the 
enemies of ion exchanger performance: strong 
resistance to bead breakage and loss, and organic 
fouling, keeps capacities up, resin addition down. 


Nalcite SBR-P Anion Exchange resin has taken a 
leading place in the water demineralization field 
since its introduction in 1957. It is a strongly- 
basic anion exchanger with both high porosity and 
high capacity. While it is especially suited for wa- 
ters containing organic matter and color, its high 
capacity and efficiency are good reasons to con- 
sider it as replacement for worn out type 2 as well 
as type 1 resins. It can be used effectively on all 
types of water supplies. Brine washing to remove 
organic matter and color has been eliminated in 
several demineralizers now using Nalcite SBR-P 
in place of older type resins. Excellent particle 
size characteristics add to the efficiency of Nalcite 
SBR-P. Optimum bead size facilitates foreign mat- 
ter removal, minimizes expansion during back- 
wash, and permits use of less freeboard in many 
installations. High flow rate mixed bed demineral- 
ization and applications which subject resin to 
considerable physical handling are other areas 
where Nalcite SBR-P has proved an outstanding 
performer. 


Nalcite HCR-W* Cation Exchange resin has the 
high degree of sphericity and very narrow range 
of particle size distribution that assure low oper- 
ating pressure losses in both mixed and classified 
bed demineralizers. Virtually stress-free HCR-W 
spheres reduce breakage due to regeneration, high 
flow rates or other causes—including drying. 
Nalcite HCR-W beads also resist channeling and 
packing. Nalcite HCR-W has excellent physical 
and chemical stability under most severe deminer- 
alizer operating conditions, plus high exchange 
capacity to make your demineralizers grow in 
efficiency for you. 


JUNE 1960 


PRESSURE LOSS 
P.S.1. PER FT. OF BED DEPTH 


20 40 60 80 100 
FLOW RATE G.P.M. PER SQ. FT. 


Replace All or Part of Resin? 


Replacement of entire beds with Nalcite SBR-P 
and HCR-W is the way to boost demineralizer 
performance and capacities to top efficiency. Par- 
tial bed replacement may be made with Nalcite 
HCR-W, regardless of the type of cation resin 
used, but due to possible density differences which 
may adversely affect anion exchanger perform- 
ance, addition of SBR-P to other anion exchangers, 
exception in mixed beds, should be made only after 
study. To be sure of your replacement resin bene- 
fits, consult your demineralizer equipment manu- 
facturer, who can engineer these new improved ion 
exchangers into your demineralizer. Write us if 
you have any questions. 


Data on lon Exchangers 
Progress in the practical science of using ion ex- 
changers efficiently is discussed in Nalco Reprint 
84: ‘‘Developments in the Understanding of Ion 
Exchange.” Practical ion exchanger applications, 
improved laboratory methods, new ion exchange 
materials, and more efficient operating technique 
are discussed. 
New. Nalco Bulletins: (HCR-W) Z12 and 
(SBR-P) Z13 provide extensive technical infor- 
mation on these efficient Nalcite Ion Exchangers. 
Your request for any or all bulletins will be 
honored*promptly. 
“Registered trademarks of Nalco Chemical Company. 
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NALCO CHEMICAL COMPANY 


lon Exchange Division 
6180 West 66th Place . Chicago 38, Illinois 


Subsidiaries in England, [ialy, Tevmearns Spain, Venezuela 
In Canada: Alchem Limited, " ial, Ontario 


©... Serving Industry through 
Practical Applied Science 
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specialists 


in complete condensate handling 


TYPICAL COMPONENTS 


ZERO-OXYGEN 

DEAERATING SYSTEMS 
Guaranteed oxygen removal to 
005/cc liter under 10-to-1 load 
swings, up to 250,000 Ibs./hr. 
Other deaerators for smaller needs 





QUIK-TEMP HEATING AND 
DRAINAGE SYSTEMS 

Continuous steam and air removal 
eliminates steam traps and drain- 
age device maintenance. 


PACKAGED CONTINUOUS 
BLOWDOWN SYSTEMS 

Automatic flash heat recovery, timer 
flush, sample cooling, drain after- 
cooling, high level shutdown, for 
any number of boilers. 


190 


and boiler feeding systems 


CHAU 


stays with you from start 
to “phase-out’’ 


- YOU STATE YOUR NEED—with no “ifs” or “buts”. 





For instance, you may need a complete conden- 
sate handling and deaerating system, starting 
with outlying condensate return units discharg- 
ing to a central surge tank. Plus transfer pumps 
with sequence controls to feed the deaerator 
itself. Finally boiler feed pumps and the con- 
trols to make the whole system work — with any 
degree of automation you require. 


. SCHAUB WILL ENGINEER AND DELIVER you such a 


system — or any part of it — and underwrite 
its continuous performance. All components are 
“‘phased-out” to work together as an integrated 
and balanced whoie. 


OR WE WILL SUPPLY you with individual packaged 
units — from pumps to console blowdown sys- 
stems — to expand, augment or improve an 


existing system. 


This is what we mean by Schaub “one-source” re- 
sponsibility. From concept, through design to in- 
stallation and service, you go best when you go 
Schaub — all the way. Hundreds of Schaub owners 


and engineers agree! 


HEAT RECLAIM SYSTEMS 

Save about 10% on fuel with large 
percentage high pressure return 
systems. 


PREE-HEET SYSTEMS 

Stretch boiler capacities during 
peak loads while maintaining opti- 
mum pressures. Prolong life of 
boilers and return lines. 


FACTORY-TRAINED REPRESENTATIVES COAST-TO-COAST. SPECIALIST ENGI. 
NEERS TO ADVISE, SUPERVISE INSTALLATION AND INSTRUCT IN MOST 


EFFICIENT OPERATION. 


FRED H. SCHAUB ENGINEERING CO. 


2103 S. Marshali Bivd., Chicago 23, Illinois 
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through revenue bonds. City Plan 
Commission Chairman Paul Hamil- 
ton expressed confidence that the 
facility could pay for itself from 
parking fees. The base of the five- 
or six-level facility would be 30 
to 40 feet above the street. Each 
level would be 10-ft high. 


Mass Transit for L. A.? 


A 43.5-mile rapid transit system 
has been recommended to the Los 
Angeles Metropolitan Authority by 
the consulting firm of Daniel, 
Mann, Johnson & Mendenhall. The 
initial system calls for routes ex- 
tending generally northwest, east, 
south, and west from downtown 
Los Angeles. They would stretch 
out to North Hollywood, El Monte, 
Compton, and West Los Angeles. 
The full network outlined for con- 
struction in the next 20 years would 
consist of eight routes and would 
serve an area extending from Santa 
Monica on the west to Covina on 
the east, and from San Fernando 
on the north to Long Beach on the 
south. 


The Trans-Canada Highway 


In the furor over the Interstate 
program, Canada’s cross continent 
road building project has received 
little attention. The 5000-mile road 
from St. Johns in Newfoundland to 
Victoria, B. C. is expected to be 
completed in the next two years. 
As contemplated in the Trans- 
Canada Highway Act of 1949, com- 
pletion was scheduled for 1956. 
Since that time, costs have nearly 
doubled and the original comple- 
tion date long abandoned. Coin- 
cidentally, it was in 1956 that both 
Canada and the U. S. came up with 
a 90-10 sharing proposal to the 
states and provinces. 


Metal Building Manual 


The Metal Building Manufactur- 
ers Association has published a 
“Recommended Design Practices 
Manual” which is available from 


the Association at 2130 Keith 
Building, Cleveland 15, Ohio, Ob- 


jective of the Manual is to insure 
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Prudential Insurance Co. takes no chances on fire in its recently erected Chicago Office Building. 
Peerless pumps give immediate protection against fire automatically, without human attention. 
PEERLESS FULLY APPROVED 
FIRE PUMPS... 


HOW TO DEAL WITH A FIRE BEFORE IT STARTS! 


To insure adequate protection against the hazards of fire, a qualified 
independent fire protection system is a must. And to be doubly sure 
of the best system, the vital heart of the unit, the pump, should be 
the best money can buy. That’s where Peerless fully-approved fire 
pumps excell. 

Throughout a third of a century, Peerless fire pumps have at- 
tained an enviable and pre-eminent reputation in protecting all 
types of buildings, plants and warehouses. Put this know-how to 
work on your protection problem. See how Peerless’ combination of 
top quality fire pump equipment, exacting engineering application 


and nationwide service can serve you best. In many instances, the 
savings effected thru more favorable insurance premiums can pay 
for the installation. For fire pumps at their very best look to the 
leader, look to Peerless. Write for bulletin B-1500 today. 


Available with steam turbine, engine or electric 
motor drives, Peerless fire pumps are available 
for high pressure sprinkler systems, or foam 
smothering systems in every kind of commer- 
cial, or industrial installation 


Putting Ideas to Work 


Peerless [oe ee 
r PEERLESS 
Pump } CENTRIFUGAL | 
| PIRE PUMPS 
HYDRODYNAMICS ; 
Division @ 


Pi tiaeacaaaD Papi 
Plants: 


NAME 
"| COMPANY 
ADDRESS. 


Los Angeles 31, Calif. and indianapolis 8, Ind. fs CITY 
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Peerless Pump, Hydrodynamics Division, Food Machinery and Chemical Corporation 
2005 Northwestern Ave., Indianapolis, Indiana 


1) Gentlemen: Please send me immediately a copy of your Bulletin B-1500. 


Offices and Plants at: 


FROM IMAGINATION 


Your Grating Ideas 
Can Be Put to Practical Use 


In planning your construction job or architectural design, 
you may be thinking of a novel use for open metal grating. 
Before you dismiss your idea as unworkable, check it 

with the Irving company. Irving engineers have an unusual 
knack for making ‘‘horse sense”’ from imaginative ideas 
about grating. This know-how is yours free. It can 

help you put seemingly impractical ideas to practical, 
economical engineering use. 


No matter what feature of grating your idea stresses— 
drainage, strength, safety, light weight, appearance—you'll 
find the Irving experience helpful. Write or phone today. 
Let Irving help you put across your new grating ideas. 


Catalog on request 


IRVING SUBWAY 
GRATING CO., Inc. 


The ORIGINATORS OF THE GRATING INDUSTRY 
EST. 1902 


9056 27th St., LONG ISLAND CITY 1, N. Y. 
1856 10th St., OAKLAND 20, CALIFORNIA 





high quality metal buildings. The 
section dealing with the application 
of loads, including load combina- 
tions, is equally applicable to all 
types of construction. 


Land Development Engineers 


The Association of Urban Develop- 
ment Engineers of Toronto was of- 
ficially organized in November 
1959. The local organization is com- 
posed of about 30 members repre- 
senting firms active in land devel- 
opment projects in the Toronto 
area. Membership is open to indi- 
viduals who are qualified registered 
professional engineers who are 
principals in their firm. In addition 
to operating within the framework 
of the Engineer’s Act for the Prov- 
ince of Ontario, the group has 
drawn these aims and objectives: 
{ Encourage the exchange of pro- 
fessional and business information. 
{Foster good public relations for 
the group and provide a spokes- 
man representing the Association's 
position in dealing with other in- 
terested authorities. 

{ Provide leadership, guidance, and 
self-improvement. 

{ Provide an opportunity for the 
members to develop an association 
with one another in the spirit of 
friendship and confidence. 

{ Develop and practice a uniform 
interpretation of the Fee Schedule 
as recommended by the Associa- 
tion of Professional Engineers of 
Ontario and expand it to apply in 
areas unique to the land develop- 
ment field of practice. 


Engineer-Scientist Creativity 

A new aid to improving engineer- 
scientist creativity is offered by 
Barriers to Creativity, a recently 
completed study from Deutsch & 
Shea, Inc., technical manpower 
consultants. Designed for distribu- 
tion to technical staff members, the 
booklet explores ways to recognize 
and overcome obstacles to the cre- 
ative process confronting technical 
professionals. Copies of the study 
will be available singly at $1.50 
or in quantity at special rates. In- 
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PLUG-IN UNITS GIVE YOU 
EXCLUSIVE Aook-swing MOUNTING 
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Hook clip at top of plug-in unit to top 
of duct. It supports itself 


Foxe eV.’ 
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Then, just swing plug-in unit down 
until jaws engage bus bars 








Hanger mounting (not 
shown) makes installation easy. 
A universal hanger permits 
mounting in any position. Just 
suspend and level top portion 
of hanger, then clip on lower 
portion. U.L. approved for 10- 
foot spacing. 








T-beam construction of 
bus bars—a Square D exclu- 
sive—provides four times the 
strength of conventional bus 
bars. Bars are zinc, copper 
and silver-plated full length. 








Full width bus support 
provides greater strength on 
short circuits, freedom from vi- 
bration. Also acts as fire stop 
where duct passes through 
walls and floors. 





Plug-in jaws are protected bya 
molded, impact-resisting phenolic 
insulator. Prevents damage from 
handling, positively guides unit 
into correct position. 











Square D duct is totally 
enclosed for maximum safety 
—no danger of accidental 
shorts. Prevents overheating 
from dust accumulation. 





Steel pins in each bus bar pre- 
vent bars from shifting and sup- 
port them on vertical riser instal- 
lations. 




















With other plug-in duct, it’s no easy job to mount 
the plug-in units. In fact, it takes a lot of real push- 
ing which is neither safe nor easy when you're work- 
ing on a ladder. With Square D’s exclusive hook- 
swing mounting, you just hook the plug-in unit to the 
top of the duct. Then, simply swing it down and in un- 
til the jaws have engaged the bus bars. No awkward 


pushing required—no unnecessary chances to take. 
Compare Square D’s rugged, heavy-duty construc- 
tion with any other. It costs no more— why settle 
for less? 

Write for Bulletin SD-110. it the facts on Square D 


aluminum plug-in duct. Square D Company, 
Mercer Road, Lexington, Kentucky 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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FOUR WAYS 
TO INSURE GOOD 
COATING PROTECTION 


Continuity is all important in a protective coating. Whether it’s a 90 mil 
coating on a pipeline or a 3 mil coating on a chemical tank, a tiny pinhole 
can lead to the destruction of the coating. Use of a Tinker and Rasor 
Holiday Detector will quickly locate pinholes as well as weak spots caused 
by air bubbles, coke, rust or scale. Minutes spent inspecting with a Tinker 
and Rasor Holiday Detector while the job is open can save days of down 


time later on. 


Thin Film Detector 

M-1 For painted or sprayed thin film 
coatings. Maximum applied voltage 
67% V., non-destructive to coat- 
ings. Belt mounted, 4 Ibs. total wt. 


Engineering Note: 


Every protective coating specifica- 
tion should include TR Holiday 
Detector inspection. Write for spec- 
ification guide. 


Pipeline Detectors 


E-P For damp or dry surface, high electrical resist- 
ance coatings. Output adjustable from 8000 to 
20,000 pulsating voltage. Electrodes available: 
half circle, spring for pipe to 6”, full circle to 30” 
silicone brush for flat surfaces. 


E-4 This lower cost type of detector is specifically 
designed for smaller diameter pipe and flat surfaces 
with dry surface, high electrical resistance coatings. 
Output adjustable from 8000 to 20,000 D.C. voltage. 


Underground Pipeline Detector 


P-D For detecting holidays, electrical contacts or 
locating the pipeline itself, without uncovering the 
pipeline. Completely transistorized —long life and 
light weight. 


DISTRIBUTORS: 


Falcon Line Products Corp., Kearny, New Jersey 

Crutcher-Rolfs-Cummings, Inc., Houston, Texas 

Remco Manufacturing Co. Inc., Tulsa, Oklahoma 

Bob Herrick, New Cumberland, Pennsylvania 

Canadian Equipment Sales & Service Co. Ltd., 
Edmonton, Alberta, Canada 


Export Agent: Frazar & Hansen Ltd., San Francisco, Calif. 


Write today for technical data and bulletin. 


Quality Control for Coating Application 


TINKRER &£& RASONR 


417 Agostino Road, P.O. Box 281 + San Gabriel, California 





quiries should be directed to the 
publishers, Industrial Relations 
News, 230 West 41st Street, New 
York, New York. 


Incinerator Criteria 


The first draft of “Criteria Used in 
the Examination of Applications 
for Permits to Install Direct Fed 
Incinerators” is being distributed 
to engineers, architects, installers, 
and manufacturers of equipment, 
by the New York City Department 
of Air Pollution Control, it was an- 
nounced by Commissioner Arthur 
J. Benline. One hundred and fifty 
copies have been distributed for 
review and comment. 

Commissioner Benline stated 
that “it is the hope of the Depart- 
ment that proper use of these cri- 
teria and conformity with the Rules 
and Regulations of the Department 
will help expedite the examination 
of plans, as well as improve instal- 
lations and minimize air pollution.” 
He said additional copies of the 
criteria, for persons in the field of 
incineration, are available and may 
be obtained by writing to the De- 
partment, 15 Park Row, New York 
38, New York. 

Commissioner Benline empha- 
sized that the criteria, at present, 
are not for publication, but for 
review and comment only. “We 
want the best thinking we can get 
on this matter,” he said, “and that 
is why we are asking those closest 
to the problem for their opinions.” 


California’s “No Smog” Bill 


Under a new bill given final pas- 
sage by the California Legislature, 
all new cars must be equipped with 
a smog control apparatus within 
one year after two such devices 
have been found to be acceptable. 
Similar regulations will govern 
used cars and commercial vehicles. 
A 13-member motor vehicle pollu- 
tion control board will set up stand- 
ards for pollution control devices 
and issue certificates of approval 
after tests. To carry out the bill’s 
provisions, the Health Department 
was given an appropriation of 
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THERE IS A DIFFERENCE IN PIPE FITTINGS 


S04 


FITTINGS ARE IN 


® 


STOCK NOW... 


COAST TO COAST 


It’s one thing to catalog a complete 
line of long-tangent fittings . . . it’s 
another to have them ready to ship to 
your plant—when you need them. 
Speedline engineering and manufac- 
turing experience has “standardized” 
production on even the most special- 
ized fittings . . . including eccentric 
reducers, reducing tees and crosses . . . 
making it possible to maintain exten- 
sive inventories both at the factory 
and in the field. 


A Speedline distributor is prepared to 
give delivery-from-stock on stainless 
steel fittings . . . including Carpenter 
20... for every process piping require- 
ment. He can also assure prompt 
service on Speedline fittings in alumi- 
num, titanium, zirconium, Hastelloy 
and other special corrosion-resistant 
alloys. 


Leading plants have proved there is a 
measurable difference with Speedline 
fittings . . . the only complete line of 
long-tangent fittings available from 
distributor stocks. Let a Speedline 
distributor prove the difference Speed- 
line experience and ready availability 
can make at your plant. 


1003 


CORROSION-RESISTANT FITTINGS 


Cre Od@sesrs 


A PRODUCT OF HORACE T. POTTS COMPANY in 522 EAST ERIE AVENUE, PHILADELPHIA 34, PA. 


JUNE 1960 195 





IN THE B20 LAND OF BIG OPPORTUNITY... 


Industries in B&O’s OHIO RIVER VALLEY are there because 

the Nation’s top market—half the population—and raw 

materials, ample acreage, and plentiful power with un- 

excelled transportation . . . provide an economic atmos- 

phere that’s production-right for your new plant! LOOK 
Plan with who’s there Now . . . LOOK B&O! 


a B&O PHONE OR WRITE: 
man! T. G. GORDON, Industrial Agent 
BALTIMORE 1 LExington 9-0400 


G. E. FERENCE, Ind. Development Agt. A. C. TODD, Industrial Agent 
NEW YORK 4 Digby 4-1600 CINCINNATI 2 DUnbar 1-2900 


FIELDING H. LEWIS, Industrial Agent W. E. OLIVER, Industrial Agent 
PITTSBURGH 22 COurt 1-6220 CHICAGO 7 WAbash 2-2211 


ALTIMORE & OHIO RAILROAD 
Constantly doing things —better! 





$500,000. It is predicted that South 
ern California will have no smog 
within five to six years. 


Bidding By Consultants? 


The State Highway Department of 
New Jersey will undertake an im- 
mediate study of Newark’s trans- 
portation needs to complement the 


' city’s general urban renewal plans. 


The project will be a short range 
undertaking incorporated in the 
long range $2 million transporta- 
tion survey of northeastern Jersey. 
State Highway Commissioner 
Dwight R. G. Palmer reports that 
the state already has had two bids 
from private traffic consultants, 
which are now under consideration. 
The survey is expected to cost 
about $160,000. 


Government Patent Policy 


In all probability Congress will not 
vote any change in government pat- 
ent policy this year. This will be 
disappointing to those firms hold- 
ing U.S. government contracts be- 
cause they now have few rights in 
inventions developed while work- 
ing for the government. Title often 
goes to the U. S. government, which 
then opens the patents to all, 
royalty free. 


Colorado Interstate Route 


A recommendation that a_pro- 
posed Federal interstate highway 
through western Colorado follow a 
southern route across the Con- 
tinental Divide at a cost of more 
than $78 million was made by the 
E. Lionel Pavlo consulting engi- 
neering firm of New York. The 
proposed route would follow U. S. 
Highway 6 from Empire Junction 
via Vail Pass with a tunnel under 
the Continental Divide at Straight 
Creek. The route would end up at 
Dotsero. 

Ernest T. Perkins, of the Pavlo 
firm, who presented a report to the 
Colorado State Highway Commis- 
sion, said the 99.3-mile route would 
cost approximately $78 million. 
More than $28 million of the total 
project cost will be spent on a twin- 
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CLEARWATER FINISHING 


GETS SAVINGS 
WITH INTEREST, 
USING A 


Manutac tured hy 


THE WIR PREREATER 
CORPORATION 


Wells itle 


TOR 


PACKAGE AIR PREHEATER 


Fuel savings alone pay for it in two 
years; installation costs cut by pre- 
assembly — — 


Savings come in pairs at Clearwater 
Finishing Co., with the installation of 
their new Package Air Preheater. 
This is why: 


1. Initial savings on installation. You 
can install a Package Air Preheater 


at. a fraction of the expense required 
for conventional heat recovery equip- 
ment. The unit you see in the picture 
is a complete Package Air Preheater. 
To put it into service you simply lift 
it into place, maxe power and duct 
connections. It’s that fast, that easy. 


2. Long term fuel savings . .. $17,000 
a year off your fuel bill (more or less, 
depending on size of preheater and 
application). What you save on fuel 
can pay for the Package Air Preheater 
within two years. 
Installation savings are achieved 
through standardized design, which 
permits complete shop assembly. Fuel 
savings are achieved through the effi- 
cient continuous regenerative heat 
recovery principle, which cuts your 
fuel bill 1% for each 45-50°F increase 
in preheated air temperature. 

For application ideas, and facts and 
figures on the potential savings, write 
for free 14-page booklet. 





Completely pre-assembled Package Air 
Preheater is lifted into place at the new 
plant of Clearwater Finishing, (Division 
of United Merchants & Manufacturers, 
Ince.) at Clearwater, South Carolina. In- 
stalled at far less cost than a unit requir- 
ing on-site erection, this Package Air 
Preheater will serve a 83,000 lb/hr boiler. 
It measures approximately 8'x8'x6', and 
its 4900 sq ft of effective heating surface 
will recover 290°F from the stack gas. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N.Y, 
Phone: MUrray Hill 2-8250 
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Save the children... 
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KOHLER 
ELECTRIC PLANTS 


Sudden darkness can cause 
panic and disaster. 

When normal power fails, 
Kohler electric plants provide 
immediate electricity —lighting 
for swimming pools, auditori- 
ums, gymnasiums, corridors, 


stairways, exits, power for auto- 
matic heat. 

Increasing dependence on 
electrical equipment makes 
emergency power vitally impor- 
tant in schools, hospitals, other 
public and commercial buildings 
as well as the home. And Kohler 
electric plants are known every- 
where for reliability. 

To help you write specifica- 
tions for varied applications, 
Kohler Co. will send on request a 
manual with data on sizes from 
1000 watts to 100 KW, gasoline 
and diesel. Write Dept. G-67. 


MODEL 100R81 
100 KW, 120/208 volt AC. 
Stand-by. Remote start. 


— 


KOHLER CO. Established 1873 KOHLER, WIS. 


ce ee RO LER 


Sl etet tales we late 


ibing Fixt 


Preci 





bore tunnel at Straight Creek. The 
new highway will consist of four 
lanes, with 14 interchanges. It is 
expected to be one of the most 
scenic highways in the country and 
will improve access to an outstand- 
ing recreation area. 


Blatnik Turns to Oklahoma 


Charges that a $3 million inter- 
state project was built in a man- 
ner not in accord with specifica- 
tions were aired by the Blatnik 
Subcommittee of the House Public 
Works Committee. The project, 
known as the Skelly Bypass, is a 
9-mile stretch of a 16-mile highway 
near Tulsa, Oklahoma. Significance 
of the Skelly Bypass hearing lies 
in the fact that this is the first in- 
stance of a public hearing before 
the Blatnik Subcommittee in which 
there is an implication that deliber- 
ate wrongdoing may have oc- 
curred on the highway program. 


BPR Policy Changes 


The Bureau of Public Roads, on 
May 1, put two revisions into ef- 
fect. The minimum advertising 
period acceptable for Federal-aid 
contracts is now three weeks (in- 
stead of two), except when emer- 
gency conditions justify a speed-up. 
Division engineers may, at their 
discretion, give tentative advance 
approval orally to major changes in 
plans and contract provisions, but 
must ratify such approval in writ- 
ing as soon as possible. 


Harbors Report 


Capital expenditures amounted to 
almost $22.5 million, according to 
the National Harbors Board of 
Canada in a report on 1959 activi- 
ties. A number of important new 
facilities were completed and put 
into operation, but uncompleted 
work on major contracts at the year 
end amounted to almost $11 mil- 
lion. In addition, $4 million was 
spent on the maintenance of ex- 
isting facilities. 

The report states that major con- 
struction projects completed or in 
progress during 1959 included new 
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Which grout ~ 
do you want 
supporting your 
costly equipment? 


Today’s figures show that machinery for the average U. S. factory costs 
$4,680,000' — a sizeable, important investment geared toward smooth, 
efficient production. But the grout under this valuable equipment costs 
only pennies by comparison. 
Compare the grouts pictured above. It’s clear evidence that EMBECO 
can save you costly re-grouting and production downtime. 
Here’s why EMBECO means a superior grouting job every time— 
@ Non-Shrink .. . assures tight, level, permanent contact with equipment 
baseplate. 
@ Flowable . . . quickly, completely fills the space, increases ease of ae voree ’ 
placeability. ‘ istlane : ae : 
e@ Strong and Tough .. . withstands impact, pounding action, vibration, 4; vs raed? yt h Bebe ld 
side thrust and torque . . . maintains perfect alignment. a3 Wa INOS: 
Before you grout another piece of heavy equipment—call in the local 
Master Builders field man for full information, or write to us for details 
on how EMBECO can help you grout for good. 
1U.S. average—initial machinery and equipment costs for new factories. * GROUT... is the “vital link” between 
equipment and foundation. 
The Master Builders Company « Cleveland, Ohio 
Division of American- Marietta Company 
World-wide manufacturing and service facilities 


Our SOth Vear 


*EMBECO is a registered trademark of The Master Builders Co. for its specially-prepared, flowable, non-shrink grouting products. 





or improved wharves at Chicouti- 
mi, Montreal, and Vancouver. New 
transit sheds were erected at Que- 
bec, Montreal, and Vancouver, and 
a transit shed extension at Mon- 
treal. Additions and improvements 
were made to the grain elevator 
systems at Halifax, Saint John, Que- 
bec, Montreal, Prescott, and Van- 
couver. At Montreal, improvements 
to the approaches and roadways 
of the Jacques Cartier Bridge con- 
tinued, while piers and superstruc- 


were constructed and fill 
placed for the Champlain Bridge. 
Various small projects were under- 
taken to improve shipping, stor- 
age, and traffic facilities at the na- 
tional ports. 


tures 


Hertz Scholarship Foundation 


The board of directors of the Hertz 
Engineering Scholarship Founda- 
tion announced at its annual meet- 
ing in Los Angeles that future schol- 
arship activities, beginning with 








CUSHIONS ON LAST 
5% OF STROKE 


G-A Cushioned Swing Check Valve 


a 


Don’t monkey with hammer and shock in 
your water lines. Use a G-A Cushioned Swing 
Check Valve with the special cushion cham- 
ber that eases it through the last 5% of its 
stroke. Let the valve with the built-in “‘pil- 


low’ protect your equipment. 


Write today for Bulletin W-1A. 


OLDEN 


ee 
1255 RIDGE AVENUE, PITTSBURGH 33, PA. 
Designers and Manufacturers of VALVES FOR AUTOMATION 








1961 grants, will be expanded to 
include all fields of engineering. 
Also announced was the establish- 
ment of an expanded sponsored 
scholarship program. This new pro- 
gram makes Hertz Foundation’s 
administrative facilities available 
without cost to persons, corpora- 
tions, or other organizations who 
wish to establish engineering schol- 
arships. The scholarships are iden- 
tified by the donor’s name, and all 
funds subscribed under this plan 
are used exclusively for student as- 
sistance. No charge will be made 
for expenses that will be incurred 
in screening, selecting, and notify- 
ing candidates. 


T-1 Steel For Hydro Projects 


Four huge hydroelectric turbine 
spiral casings are now in use on 
the recently completed Noxon 
Rapids Hydroelectric Develop- 
ment, in Noxon, Montana. Ebasco 
Services Incorporated, the engi- 
neering and construction firm for 
the project, reports that each cas- 
ing is 24 feet in diameter and 
weighs 108 tons. They are said to 
be the largest ever constructed 
with T-1 steel. 

Meanwhile, in Calgary the re- 
maining sections of a 1600-ft long 
penstock for the Spray develop- 
ment extension being undertaken 
by Calgary Power Ltd., near Can- 
more, Alberta, soon will go into 
operation. Montreal Engineering 
Company, consulting engineers and 
designers on the project have speci- 
fied T-1 steel on all of the pen- 
stock work. 

T-1 is a low carbon, quenched 
and tempered alloy plate steel 
which develops a 90,000 psi yield 
with a 105,000 psi tensile strength. 
T-1 steel offers the designer excep- 
tionally high tensile strength com- 
bined with toughness at low tem- 
perature and good welding proper- 
ties. It has a Brinell hardness of 
approximately twice that of regu- 
lar mild steel and does require 
special fabricating techniques for 
flame cutting, rolling, and espe- 
cially welding. — 
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.. the most unusual curtain wall 





a 
& 


A factory-assembled wall panel in one foot modules . . . one that is self-sealing 
for life by mere installation. You never caulk it. And there are no visible out- 
side joints or fasteners to mar the surface. This is Butler Monopanl, the most 
unusual curtain wall. Tongue-and-groove joints with double vinyl gaskets 
provide the seal. The cross section sketch tells the story. 

Spanning ability is exceptional, as you can see from the configuration, 
Glass fiber insulation will not settle. 

Beautiful Monopanl is furnished in a range of gauges. Exterior and inte- 
rior faces can be specified in aluminum or galvanized steel. Choose from a 
selection of factory-applied colors. Integral fenestration is available. 

For further information refer to Sweet’s 1960 Architectural File. For com- 
plete technical details and actual samples of Monopanl, contact your Butler 
Builder He’s listed in the Yellow Pages under “Buildings” or “Steel Build- 
ings.” Or write direct for a descriptive brochure and data sheets. 


INVGONOW 




















“See Sweet's Industrial or Architectural File—Section 8-B” 


0880CaNe 


BUTLER MANUFACTURING COMPANY 1512 cast 13th Street, Kansas City 26, Missouri 
Manufacturers of Metal Buildings » Equipment for Farming, Oil Transportation, Outdoor Advertising » Contract Manufacturing 


x2 Sales offices in Los Angeles and Richmond, Calif. « Houston, Tex. * Birmingham, Ala. « Kansas City, Mo. » Minneapolis, Minn. + Chicago, lil. 
Detroit, Mich. * Cleveland, Ohio « Pittsburgh, Pa. » New York City and Syracuse, N.Y. « Boston, Mass. « Washington, D.C. + Burlington, Ont., Can. 
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4"“K&M’ ASBESTOS-CEMENT 


LAYS AS FAST AS 


“Res ; = oo” 


~ — 


Assembling 16” “K&M"’ Asbestos- 


Cement Pressure Pipe by hand without 
the aid of a bar. The backhoe merely 
steadies and aligns the pipe. The easy, 
two-step operation consists of (1) lubri- 
cating the tapered end of the pipe, and 
(2) sliding pipe into coupling. 
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PRESSURE PIPE 


SHOVEL DIGS 


i 


G&B Construction, Inc., Youngstown, Ohio, installs 4v2 miles of “K&M” Ashestos- 
Cement Pressure Pipe for the Austintown District of Mahoning County, Ohio 


“You can lay ‘K&M’ Pipe as fast as a shovel can 
dig. There is nothing that will hold you back with 
this pipe. When you can lay a 16” water line, and 
it goes in as easy as an 8" water line, what more 
could you ask? They’ve got a good joint with that 
FLUID-TITE® Coupling . . . the pipe is wonderful 
to put together. There is no comparison between the 
FLUID-TITE Coupling and other couplings. Of all 
the ‘K&M’ Pipe we’ve laid, we never had a coupling 
break. Coupling breaks are very common with 
other pipe.” 

Those are the comments of Louis Gulfo, partner 
with Mike and James Bertilacci in G&B Con- 
struction, Inc. They installed ‘‘K&M” Asbestos- 
Cement Pressure Pipe in bitter cold, during 


February and March 1960. However, neither 
rain, snow, nor mud interrupts the installation of 


this modern pipe. The exclusive, patented “K&M” 
FLUID-TITE Coupling and the simple fitting proce- 
dures required make assembly easy. 


Little or no maintenance will face Mahoning County, 
which built and will operate the system for a year, or 
the City of Youngstown, Ohio, which will then take it 
over. Being non-metallic, ‘‘K&M” Asbestos-Cement 
Pressure Pipe won’t rot, corrode, or tuberculate, and 
is immune to electrolysis. The suppliers of this pipe 
were Trumbull Plumbing Supply Co., Warren and 
Youngstown, Ohio. 

Now, in addition, you may use quality ““K&M”’ Plastic 
Pressure Pipe in the same system with “K&M” 
Asbestos-Cement Pipe, if desired. 

Write today for more information on ‘‘K&M”’ Asbestos- 
Cement Pressure Pipe to: Keasbey & Mattison 
Company, Ambler, Penna. Dept. P-1260. 


Feasbey@ Mattison at, Ambler 


Left to right: Louis Gulfo, G&B Construction, Inc.; Dale MacCleary, sales 
manager, Trumbull Plumbing Supply Co.; James Bertilacci, G&B Construc- 
tion, Inc., Burke Lyden, Asst. Chief Engineer, Youngstown, Water Dept., 
Jim Bisciglia, Asst. Engineer, Mahoning County, and J. Henry Painter, 
Trumbull Supply Company. 
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3 miles of 16” “K&M” Asbestos-Cement Pressure Pipe were installed. Here, we see 
it ready for installation along Webb Road, in Austintown Township. In branching 
from the 16” water line, Mahoning County used | mile of 12” ““K&M” Asbestos-Cement 
Pressure Pipe and 4 mile of 8” ‘“‘K&M” Asbestos-Cement Pressure Pipe. Specifica- 
tions call for $0 Ibs. pressure when line is in operation serving 16,000 residents. 





EXTERNAL 
VIBRATION 
SPEEDS 
CASTING 


External vibration with Cleveland 
Vibrators speeds up the manufacture 
of precast concrete shapes. A simple 
flip of the switch and your whole 
form is vibrated. Vibration is spread 
evenly throughout the form and set- 
tling is uniform. Casting is accom- 
plished more rapidly and product 
quality is consistently good. 


it 


ELECTRIC 
Cleveland Vibrators are portable, 
and can be moved from form to form 
easily and quickly. Either air or elec- 
trically operated vibrators are avail- 
able. For complete data, including 
prices, write today to: 


Cleveland Vibrator Company 


GN-2829 CLINTON AVE., CLEVELAND 13, OHIO 
PHONE: CHERRY 1-7157 





The Dymaxion World of Buck- 
minster Fuller is another attempt 
to interpret the psychology and 
semantics of Bucky Fuller. Writ- 
ten by Robert W. Marks, a friend 
of 18 years standing, it probably 
gets as close to the man as any- 
thing yet written by or about him. 
As a nonconformist, Bucky has 
never expected to be understood, 
and, in fact, does not even seem 
to care whether he is or not. 

Marks begins with Fuller's con- 
cept of the Universe, which is for 
him an all-encompassing philoso- 
phy. That practical things like 
automobiles, bathrooms, houses, 
maps, and geodesic domes evolved 
out of his pursuit of the Universe, 
seems unimportant to Bucky. As a 
matter of fact, he has actually left 
the practical details of his most 
successful project — the geodesic 
dome — to younger men. Imprac- 
tical as he may seem, however, 
Fuller is a firm believer in patent 
rights, and he protects his own 
with some vigor. 

But even his interest in patents 
is part of a greater thing than 
monetary or personal aggrandize- 
ment for Fuller. He believes that 
the engineer and architect, work- 
ing for clients or “patrons,” is not 
free to design in his own way. 
Thus, designers must go off on 
their own and get full patent pro- 
tection for their ideas. 

When Marks writes about Fuller 
the man, he is at ease and the book 
reads well. It is another story when 
he presents Fuller’s ideas. He has 
attempted to translate Fullerese in- 


BOOKS 


to common English. It is unfortu- 
nate that the ideas do not come 
through much clearer and that 
much of the color of the Fuller 
personality is lost in translation. 
An introduction to the December 
1959 article on “Dome Structures” 


THE 
DYMAXION 
WORLD 


OF 
BUCKMINSTER 
FULLER 


was written for CoNsuLTING ENGI- 
NEER by Fuller, and though it was 
extremely difficult to understand, 
it was both interesting and thought 
provoking. There is no doubt that 
it is as a thought provoker that 
Fuller will be remembered in the 
years to come. 


John Ericsson is remembered, if at 
all, as the designer and builder of 
the ironclad Monitor. It probably 
is fitting that this is so, for the 
Monitor was the one_ Ericsson 
achievement that brought him both 
popular and professional acclaim. 
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10,000 CONFIGURATIONS — 
EACH WITH 10,000 SPEEDS! 


Choose from thousands of different shapes, sizes, attitudes, mountings, horsepowers, enclosures, 
ungeared or geared combinations—choose the U.S. VARIDRIVE MOTOR that exactly fits your 
application! U.S. introduced the first self-contained a.c. motorized variable speed drive for industry 
—in 1932! Ever since, U.S. design engineers have been developing new Varidrives to combine new 
characteristics ...new controls, too: Manual, mechanical, electrical remote control, and automatic 
control. Ratings available: %4 to 75 h.p. (Send for free 16-page color Varidrive Bulletin, No. F-1797.) 
For your variable speed application, specify: 


U.S. VARIDRIVE motors 
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ee f t” Even the most ardent technical 
we IAGARA no ros critic of the era, Scientific Ameri- 


can’s ubiquitous Orson Desaix 
Munn, was forced to substitute the 
honey of adulation for his usual 
acid wit. More recently Clarence 
Buddington Kelland found this 


time in Ericsson’s turbulent career 


BEST COLD-CONTROL and the LOWEST COST = Srlesips 


AND Til REALATY IN UTOE 
@ You can have 20’ head room and hold below 0° storage space. Pad mgmt 2 8 

Niagara’s ‘‘NO-FROST” method gives you a constant, even safe 
temperature in every foot of height with plenty of head room to 
stack your goods and use your fork lift trucks efficiently. You 
don’t have to let ineffective refrigeration force you into bad lay- 
out. Your storage, break-up and order assembly areas can be just 
as you want them. Insist that your new building design lets you 
handle frozen food as fast as dry groceries. You can get it with 
Niagara‘"NO-FROST” plus lowest upkeep expense in the business. 


Write for Bulletin No. 105 


NIAGARA BLOWER COMPANY ) ~ 
Dept. CO-6, 405 Lexington Ave., New York 17, N. Y. RUTH WHITE 


District Engineers in Principal Cities 





a suitable background for a seri- 
alized novel which appeared in the 
Saturday Evening Post. Although 
heavily larded with magnolia 
scented intrigue and romance, it is 
a well told story and does a good 
job of sketching the personality 
of the strong willed Swedish-Ameri- 
can genius. 

However, like most great men, 
Ericsson is best presented by a 
competent biographer. In Yankee 
from Sweden, Ruth White has done 
To insure year-round, : : ;, an excellent job. She manages to 
24-hour operation of me, Ge) in span his 86 years from 1803 to 1889 
pumps... specify — -_ with a factual record that flows 
Protects water supply, sewage and flood control more readily than many novels, 


operations against power failures; also permits over- even though it is interspersed with 
JOH NSON hauling electric motor or power unit without inter- 
At a 





: : ‘ Ages 2a frequent quotations and many 
rupting service. Thousands in use by municipalities, tes ape f Erics 
Right angie industry and farmers, Available in turbine or engine Ceonan = spetcnes os = Ericuwon 

driven combination drive (as shown here), standard and contemporaries. 


EA dual types, with either hollow or solid shaft. Sizes: This is the first biography of 
G R DRIVES 15 to 450 hp. Write now for engineering catalogs. John Ericsson written since the 


siesta ats publication of one written by Wil- 

JOHNS ONG iESE | liam Church in 1907. It is only 
fai int hat Ch 

GEAR & MANUFACTURING Co.,LTD. | "°° os er et Lane soe 

8TH AND PARKER STREETS © BERKELEY 10, CALIFORNIA emotionally tied to his subject's 


East and Guif Coast representatives: 
Smith Meeker Engineering Co., 157 Chambers St., New York City 
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The Nesbitt Line 


NEW...improved system for 


classroom comfort and economy 


Wind-o-line Radiation 
makes the difference! 


This new engineering 
publication for the 
Series 600 Line is 
now ready. Write for 
a copy of Pub. 10A1. 


O; course you like the beauty of modern lines and colors .. . 
and you welcome the fact that these new integrated storage 
cabinets provide the mobility and flexibility demanded by crea- 
tive teachers . . . but of prime importance to you, as a designer 
for classroom thermal comfort, is the fact that the features and 
advantages of Wind-o-line Radiation have been retained in the 
new Nesbitt Series 600 Line. 

Wind-o-line solves the cold downdraft problem . . . but more 
than that: In a forced hot water system the copper tubing of 
Wind-o-line finned raliation serves as the supply and return 
piping for the Syncretizer unit ventilators in a whole group of 
classrooms. Costly pipe trenches, conventional mains, run-outs 
and pipe coverings are eliminated. 

Syncretizer multiple serpentine heating elements deliver the 
required heating capacity with water quantities a third or less 
of those demanded by conventional elements; and the additional 
heating surface provided by Wind-o-line further reduces the 
water quantity. Smaller pipes and pumps are used. 

The gravity heating capacity of the Syncretizer with Wind-o- 
line radiation is more than sufficient to maintain adequate 
building temperatures during shutdown periods. Special con- 
trols and intermittent fan operation are unnecessary. 

Thus, for daytime comfort, nighttime protection, and reduced 
system costs—WIND-O-LINE MAKES THE DIFFERENCE! 


“For the Pursuit of Scholastic Excellence” 


* 
WZ S40 1 comrort-cONDITIONED CLASSROOMS 


The Series 600 Line is made and sold by John J. Nesbitt, Inc., Philadelphia 36, Pa. 
Sold also by American-Standard Industrial Division, and American-Standard Products (Canada) Ltd. 
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era, whereas Ruth White can look 
back with the objectivity best cre- 
ated by time. However, Ericsson 
is not a man who can be ap- 
proached without passion, for even 
today those who have studied his 
life are prone to take violent issue 
with each other. 

“I, John Ericsson, Civil Engi- 
neer, of the City of New York,” is 
the way in which Ericsson began 
his will. For him, the legal “I” had 
important meaning, for he was 


surely an egotist. But, if he loved 
himself, it is certain that he loved 
his profession even more, with just 
a little left over for his adopted 
city, New York. There was little 
romance in his life, though he 
fathered an illegitimate son, was 
later married and almost as quick- 
ly separated, and seemed to have 
some alliance with another woman 
during his years in New York. It 
is almost certain that he gave these 
women nothing, for even a few 
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Stebbins SeEmT1LE® and SEMBLOK® 
tanks are, in effect, reinforced con- 
crete structures faced on both sides 
with vitrified tile. No form work is 
required, Contours and dimensions 
can be varied to fit all types of 
specialized equipment. 
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g Maintenance 


Installations can be made under a 
contract which covers everything 
from the original design, based on 
full knowledge of the chemical, 
physical and mechanical require- 
ments, to the finished job ready 
for use. 


Write for complete information EMCO) 
Take tialctcidiale Melate 
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days before his death he remained 
stubbornly at his drafting table — 
giving what little he had left to 
the progress of engineering. 

The story of John Ericsson’s en- 
gineering triumphs and failures is 
an interesting one. A more likable 
man would have ended up in the 
company of Fulton, Stephenson, 
and the other great engineers so 
frequently written about in books 
on technical history. For Ericsson 
there was only a grand funeral, 
honorable burial in Sweden, and 
a statue in Potomac Park which 
was not dedicated until 1926. 


The Man in the Cage is a consid- 
erably better than average mystery 
story, but from the point of view 
of our readers, its most interesting 
aspect is the hero, who is an engi- 
neer. Darrell Hudson is, according 
to plot, a mechanical engineering 
graduate of MIT. This technical 
background proves valuable when 
he is captured by some odd, under- 
world North African characters and 
placed in a small suspended iron 
cage for safekeeping. He applies 
the laws of physics and thereby 
makes possible his escape, but it 
might have been easier if he had 
been a plumber’s apprentice. Still, 
it is good to have engineers as 
heroes, and Darrell Hudson is all 
that a hero should be in North 
Africa. It is a competently written 
book and will be particularly pleas- 
ing to consulting engineers who 
are murder mystery fans. 


A publicity release dealing with 
Dover's new publication of illus- 
trations from Diderot’s Encyclo- 
pedia describes this project as “a 
major publishing venture that has 
not been attempted since before 
the French Revolution . . . The 
French encyclopedia represents the 
pooled contributions of the finest 
minds in France during the 18th 
century. It is certainly one of the 
great books of Western civilization. 
These plates have lain dormant for 
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a “standardized” boiler with “ 


The C-E Vertical-Unit Boiler, Type VU-55, is 
designed to bring central station type of perform- 
ance to the “standardized” boiler market. 

It combines a number of time-tested and service- 
proved features such as Tangential Burners, pres- 
sure-tight casing and tangent furnace tubes. This 
bottom-supported unit requires no outside sup- 
porting steel, is economical of space and has an 
uncluttered, streamlined appearance. 

The VU-55 is available in a series of sizes 
ranging in capacity from 70,000 to 150,000 Ib of 











custom-built” performance 


steam per hour. It is designed for three pressure 
ranges (250,500 and 750 psi) and can be equipped 
with a superheater to provide temperatures up 
to 800 F. 


The VU-55 Boiler is symmetrical in design, 
performs efficiently over a wide range of output, 
and is easy to operate and maintain. 


When you are considering additional steam 
capacity in the quantity range mentioned above 
don’t fail to consider the VU-55. 


COMBUSTION ENGINEERING 


Combustion Engineering Building «¢ 
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200 Madison Avenue, New York 16, N. Y. 
Canada: Combustion Engineering-Superheater Ltd. 
all types of steam generating, fuel burning and related equipment; nuclear reactors; paper mill equipment; pulverizers; flash drying systems; pressure vessels; soil pipe. 
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almost 200 years, yet there is prob- 
ably no contemporary record of an 
age that is comparable to them in 
scope or vastness or so fresh in 
detail.” If this resembles usual pub- 
licity blurbs, it differs drastically 
in that it is actually understatement. 

If we were asked how one could 
best spend $18.50 this year for ad- 
ditions to a consulting engineer's 
library, we would without hesita- 
tion recommend these two volumes 
taken from Diderot. 


Diderot’s Encyclopedia dealt not 
only with manufacturing and tech- 
nical arts but also with music, 
medicine, and natural history. 
Dover hopes to publish more along 
these lines, but the present two 
volumes concentrate on industry 
and engineering. The encyclopedia 
was the work of many years but it 
was all accomplished in the last 
half of the 18th century, and these 
illustrations show the manufactur- 
ing methods and civil engineering 
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Here is a switch that can take it...and come back for 


more. Install Rocker-Glo in the most used and abused 
stations in institutional, commercial or factory building. 
Then watch its continuous, perfect, satin-smooth per- 
formance. 

P&S Rocker-Glo switches are AC switches, designed to be 
used at full current ratings on tungsten filament and 
fluorescent loads —one does the work of two AC-DC 
switches for controlling fluorescent fixtures. Rocker-Glo 
can be used anywhere old-style toggle switches are used. 
Rocker-Glo is sturdily constructed. Its rugged, wall- 
hugging luminous rocker is not subject to breakage from 
aceidental blows as is the case with ordinary switch 
handles, It’s built to withstand punishment ordinary tog- 
gle or specialty switches cannot take — changes no wiring 
habits. Single Pole and Double Pole switches are indicat- 
ing — you can tell when they’re on or off. 


For more information write Dept. CE-66 
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Available in Despard 
interchangeable type, 
Despard Type mount- 
ed on strap and narrow 
rocker for tumbler 
switch plates. A speci- 
fication grade switch, 
15 and 20 amps. 120/ 
277 volts AC. 
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designs of the years immediately 
adjacent to 1750. 

These are the finest technical il- 
lustrations ever made, and any en- 
gineer who starts thumbing through 
these volumes will never turn to 
consecutive pages without stopping 
to admire, study, and learn. 

The first two volumes are magni- 
ficent. We hope that Dover does 
not stop until the other proposed 
volumes are printed. 

Incidentally, Charles Coulston 
Gillespie, associate professor of his- 
tory at Princeton, has prepared an 
excellent text to accompany the il- 
lustrations, and if there simply 
must be some adverse criticism, it 
could only be to timidly point out 
that Professor Gillespie’s introduc- 
tion may be just a trifle pedantic. 


Dr. Samuel Johnson, according to 
all prior accounts, was a Tory’s 
Tory. He was the stubborn reac- 
tionary — a great defender of mon- 
archy and a sort of lay protector 
of the established church. 

This was not so at all, argues 
Donald J. Greene in his new book 
dealing with Johnson's political 
opinions. Greene puts up an excel- 
lent argument. He proves rather 
satisfactorily that Dr. Johnson was 
no Tory and even that there was 
little Toryism in the Tories them- 
selves. Greene is quite right in 
saying that labels such as Tory or 
Whig, Liberal or Conservative, 
Radical or Reactionary, and even 
Democrat or Republican, soon at- 
tach to themselves meanings that 
cannot logically be fitted to those 
who wear them. 

British politics in 1750 resembled 
our modern party system here in 
the U. S. much more than it re- 
sembled the modern British system. 
Party allegiance was not perma- 
nent, and shifts were frequent. To 
say, then, that a man was a Whig 
no more meant he was “liberal” in 
his political thinking than does 
Democrat today. 

Analyzed quite apart from any 
party, Dr. Johnson turns out to be 
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FLUIDICS*“*art work 


Permutit Precipitator treats sewage effluent to provide cooling-tower 
make-up water at the Municipal Electric Lighting & Power Plant, Rich- 
mond, Ind. Consulting engineers: Black & Veatch of Kansas City, Mo. 


Consider sewage effluent as a 
second source of cooling water 





Problem: This generating station needs 
plenty of water for its cooling tower. 
The river supply fluctuates. It must be 
augmented. 
Solution: Working together, the Munic- 
ipal Electric Lighting & Power Plant, 
Richmond, Ind., and its consultin 
engineers came up with a potentia 
7,000,000-gallon-a-day additional 
source: the city’s sewage-plant effluent. 
Now there’s no question about water 
supply—even in the future, when the 
plant reaches its ultimate design ca- 
pacity of 150,000 kw. Cooling-tower 
make-up may now come from the 
river, from the waste effluent, or be 
a mixture of both. 
How? To turn sewage-plant effluent 
into usable cooling-tower water, you 


must stabilize the water and remove 
turbidity. Clarify, stabilize, give it the 
right chemical characteristics—process 
it in large quantities at low cost. 

The Permutit Precipitator® you see 
in the picture above does this job. It 
was chosen because of its unique solids- 
contact features, which insure complete 
treatment at economical installed and 
operating cost. 


Bulletins available: Operating details 
on Permutit Precipitators are contained 
in Bulletin 2204. Also available: “Out- 
line of Water Treatment Equipment,” 
Bulletin 4433, and our waste-treatment 
guide, Bulletin 4486. For copies, write 
to: Permutit Division, Dept. CE-60, 
50 West 44th Street, New York 36, 
New York. 


PFAUDLER PERMUTIT Inc. 


Specialists in FLUIDICS...the science of fluid processes 
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Why and how 
to get a combination 
heat exchanger 


Suppose you want to concentrate sul- 
phuric or nitric acid on the tube side, 
using high-pressure steam on the shell 
side. What kind of heat exchanger would 
you select? 

Faced with this problem, our answer 
was a combination—bonnets of Glasteel, 
tubes and tube sheet of tantalum, and a 
shell of carbon steel, as illustrated above. 


CHOICE OF MATERIALS. This combining 
materials of construction is something we 
are in a unique position to handle. For 
example, from Pfaudler you can get 
components made from stainless, 
GLASTEEL, nickel, Inconel, Monel, Has- 
telloy, and impervious graphite. 

And now you can even get the 
characteristics of components fabricated 
by us from titanium, tantalum, and zir- 
conium. 


OPTIMUM DESIGN. The intent of com- 
bining materials is to provide the opti- 
mum design in terms of heat transfer 
efficiency and corrosion resistance at the 
lowest cost. 

Since our background and facilities 
cover this wide choice, you are sure that 
your needs are met with complete objec- 
tivity. Your product, your process, and 
your budget will point the way. 


YOU'RE INVITED. What it ends up with 
is this invitation: Consult with us on your 
problem. We will then submit our rec- 
ommendation on the right combination. 
Or get more background from our Bul- 
letin No. 949. 


BUYERS’ GUIDE. Outlines our FLUID- 
ICS program in terms of services and 
products for corrosioneering, water treat- 
ment, storage, agitation, etc. Send for 
your free copy. 


FLUIDICS AROUND THE WORLD 


Pfaudler Permutit is a world-wide company 
with manufacturing plants in: 

Germany: Pfaudler-Werke A.G. 

Great Britain: me Metal Products 


Guact 4 

Canada: Ideal Welding Co. Ltd. 
Mexico: Arteacero-Pfaudler, S.A. 
Japan: Shinko-Pfaudler Co., Ltd. 

as well as four plants in the U.S.A. 








*FLUIDICS is the Pfaudler Permutit 
program that integrates knowledge, 
equipment and experience in solving 
problems involving fluids. 














just what one would expect. He 
was a traditionalist wherever the 
advisability of change was not 
clearly beneficial, but much more 
important, he carefully examined 
each topic, each political position, 
and each issue alone and within 
its environment, One might say 
that he took every important ques- 
tion, held it up and examined it, 
then fitted it back into place and 
studied it again. He then came to 


his own conclusions. The result 


was that he turned out to be a 
great independent political thinker 
just as he was a great independent 
thinker in so many other fields. 
There was next to nothing about 
him that could be labeled Tory as 
we feel the meaning of Tory now. 
Nor was he a Whig. 

Greene has brought together so 
much good support for his posi- 
tion that one sometimes wonders 
if he has not protested a bit too 
much, At some points he seems to 





... we AA WIRE 


BLOK-LOK® and ECONO-LOK*® 


for better and 


stronger Masonry Walls 


BLOK-LOK® 
controls 


Temperature 
cracking 


Settlement 
cracking 


QQ WWw:-"F"'")»h 


Shrinkage 
cracking 


Tensile Stress 
cracking 





For maximum bond strength and maximum corro- 
sion resistance, lay BLOK-LOK in mortar bed as 


be straining to convince, as when 
he condemns Joseph Wood Krutch 
for trying to explain Johnson's 
apparently liberal professions in the 
Compleat Vindication by suggest- 
ing that they “were probably pure 
hack work,” bought and paid for. 


Yet Greene himself casually ex- 


plains away Johnson's famous re- 
mark regarding his reporting of 
Parliamentary debates (he said he 
took care that the Whig dogs 
should not have the best of it) by 
stating that this was “probably no 


shown above. Only steel in tension adds strength. . . 
more than a piece of ordinary 


jocularity.” Likely Greene is right 
in both instances, but Krutch is as 
logical in explaining away John- 
son's Whig writings as “hack” as 
Greene is in explaining the “Whig 
dog” remark as “jocularity.” 

This is a most excellent addi- 
tion to the rapidly growing stock 
of material explaining Johnson and 
his era. Both Greene and Yale 
deserve congratulations for this 
publication. 
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ECONO-LOK®* replaces header brick and header block 


The third printing of the Eighth 
Edition of AIA’s Handbook of 
Architectural Practice has now 
come from the press. This is the 
well known handbook revised from 
time to time by the AIA Office 
Practice Committee. Over the 
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drafting and printmaking NEWS 


Low Cost Insurance Program 
Protects Original Drawings 
From Loss or Damage 


Have you ever thought what would 
happen if your company’s original draw- 
ings were lost or damaged? How much 
trouble and expense would be involved to 
replace them? Many companies are adopt- 
ing a simple “insurance” program to meet 
just such a problem... a program which 
requires neither expensive new equipment 
or radical adjustments of established pro- 
cedures. The program consists of two 
parts. First, recognizing the cost of any 
drafting medium is always an infinitesi- 
mal part of the investment in a finished 
drawing, the companies standardize on 
the drafting medium which affords their 
original drawings maximum life. Second, 
they institute the policy that original draw- 
ings must be used only as masters, that 
all printmaking must be done from dupli- 
cate originals of the masters. 

The perfect answers to both these needs 
are Dietzgen polyester drafting film for 
all original drawings, and Dietzgen diazo- 
sensitized polyester film for duplicate orig- 
inals! Dietzgen’s polyester film is so tough 
it cannot be torn. Its crystal-clear trans- 
parency is permanent...never fogs or 
yellows. It’s dimensionally stable; insen- 
sitive to temperature, humidity, acids or 
alkalines. The drawing surface of Dietz- 
gen’s polyester drafting film is unexcelled 
+..accepts pencil or ink perfectly; era- 
sures are smudge-proof and ghost-free. In- 
expensive duplicate originals are quickly 
produced in any desired quantity by contact 
printing the original drawing on Dietzgen’s 
diazo-sensitized polyester film. The images 
developed are exact duplicates of the orig- 
inal... uniform and permanent to pro- 
vide the finest reproducibles attainable. 





NEW PRINTED-ELEMENT DRAFTING 


TECHNIQUE CUTS DESIGN COSTS 66% 


Printed-element drafting ends tedious redrawing of repeated 
elements . . . produces accurate reproducibles in record time. 


The regional engineering office for a 
large oil company employed 15 draftsmen 
to prepare construction plans for new fill- 
ing stations. Investigation of their drafting 
procedures revealed the majority of 
“‘board-time’’ was consumed redrawing, 
in varied combinations, the basic elements 
such as pump islands, hoists, and rest 
rooms, used in each station. Redrawing 
of the repeated station elements was tedi- 
ous work and wasted valuable man-hours. 
Dietzgen solved this problem by recom- 
mending a new printed-element drafting 
technique utilizing Dietzgen’s diazo- 
sensitized, adhesive-backed polyester 





Drafting-Printmaking Booklet 


reports new techniques for solving 
engineering and production problems 


This new 36 page booklet describes a 
wide variety of engineering and produc- 
tion problems that have been solved with 
advance techniques in drafting and print- 
making pioneered by Dietzgen. The con- 
cise, problem-solution approach suggests 
ways in which you may improve the effi- 
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ciency within your engineering depart- 
ment or eliminate production bottlenecks. 
Write today on your company letterhead 
for the Mechanics of Modern Miracles. 
Ask for Publication SPD2- F79 

Eugene Dietzgen Co., Chicago 14, Illinois 


drafting film. Duplicate originals of all re- 
peated station elements are now printed 
on the Dietzgen film medium. The drafts- 
man simply selects the proper elements for 
each station, mounts them on a sheet of 
Dietzgen polyester drafting film, and the 
plan is 75% complete without drawing a 
line! The finished drawing is a high- 
transparency reproducible, ready to pro- 
duce any number of prints. 

Today, five draftsmen handle the entire 
work load. The cost of station design has 
not only been slashed 66%, but the other 
ten draftsmen have brought the depart- 
ment’s backlog down to a desirable level. 
Service to other departments has been 
greatly improved too; and rush jobs are 
handled on a basis never before possible. 

Printed circuits and plant layouts are 
other design activities where Dietzgen’s 
printed-element drafting has been used with 
amazing cost-cutting, time-saving success. 


DIETZGEN 





years, since its first publication in 
1920, this book has been familiar 
to and valuable as a_ reference 
not only for architects but for con- 
sulting engineers — particularly 
those engaged primarily in inter- 
professional practice. This is still 
to be considered a most important 
part of the engineer's reference 
library, but it has become relative- 
ly less important with the publica- 
tion of the first edition of The 
Practice of Consulting Engineering, 


a Manual of Principles and Per- 
formance, just brought out by CEC. 
This new manual does not pre- 
tend to be complete yet. Many sec- 
tions are marked “Projected” and 
others are clearly not in the form 
they will be in when time comes 
for later printings. Fortunately, 
this manual has been issued as a 
loose-leaf publication so that it can 
be easily changed and brought up- 
to-date as the project is continued 
or as changes are made. 





Solve Chemical Waste Problems 


Specify economical 
easy-to-install 


Vulcathene 


Fast POLYFUSION’*method of joining gives unbreakable, 
» LEAK-PROOF JOINTS /n drainlines 


3 


Putting Vulcathene 


Pipe and Fitting 
on Polyfusion Tool 


Doublile-strength 
at every Joint > 

Cutaway Vulcathene Pipe and 

Fitting shows complete fusion. 


Note that it is impossible 
to see point of joining. 


i joining Pipe and 
Fitting by Polyfusion 

in seconds . . . without 
glue, cement or solvents. 


+ 


Complete VULCATHENE installations are specified today for 
big laboratory jobs (small ones too!) to provide the best 
resistance against chemical solutions. Light, easy-to-handle 
VULCATHENE comes in 20 foot lengths and permanent, 
leak-proof joints can be made in a matter of seconds, not 
hours. Practical, durable VULCATHENE will commend 


your service and good judgment. 
Write Dept. E2... 


* PATENTED 


Dat 


for literature or technical assistance 





While this first printing is in 
serious need of editing and could 
even stand another proof reading, 
this does not detract from the fact 
that it is the first important work 
of this type to be published for 
consulting engineers. The price 
covers all supplementary material, 
which will be mailed as published. 

The seven major sections of the 
manual are headed: The Consult- 
ing Engineer And His Client; Pro- 
fessional Services; Transmitting 
Engineering Information; Criteria 
of Performance; Applied Principles 
of Performance — A Casebook; 
Organization and Operation of a 
Consulting Practice; and Consult- 
ing Engineers Council. 

In this first printing, Section 2 
is one of the more complete and 
better prepared. It discusses the 
nature and extent of services, ad- 
visory and technical services, the 
services of general practice, pro- 
cedures of general practice, the 
services of associated firms, and 
business and contractual service. 
This section also contains a number 
of the Council’s published docu- 
ments, including the General Con- 
ditions of Contract; several forms 
of advertisements, proposals, agree- 
ments; and bid and performance 
bond forms. 

Section 6, which breaks down 
into the organization of the con- 
sulting firm, agreements and nego- 
tiations, establishing fees, account- 
ing, employee relations, insurance, 
public relations for individual firms, 
and policies established by the 
individual firm, is remarkably com- 
plete too. Here also are additional 
forms for special conditions of con- 
tracts in interprofessional practice 
and some excellent material by the 
CEC Office Practice Committee on 
accounting, finance, and fees. 

If the manual committee does 
not tend to relax too much after 
this first printing, consulting engi- 
neers can expect this manual with- 
in a relatively few years, to be their 
single most important guide. 

Copies of the manual! are being 
distributed without charge to all 
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When you want 
MORE than just 
Good Lighting... 


You want 


Sylvanias 


CLASSIC 


Series 


Every Classic Fixture 

Now Produced** 

Contains the New Solid-Fill 

Jefferson DRI-LOK Ballast! 
**in standard voltage 


Fluorescent lighting fixtures today 
good iltiatiatetateya) They must alsc Tele! 
tiveness to the ceiling to complement the 

With this concept in mind, Sylvania 
working together with the renowned 
of Peter Muller-Munk Associates 
that is truly outstanding 

This is the CLASSIC Series by Sylv 

The CLASSIC achieves, through 
1 (Yolel alo -MRelale MESO A(-MMel-luilelalel-to) 
cepts. This new fixture group 
ohai hace lbaatrtiate Mile l-im olelal-1(eamelare 
oliilollal- Ma comm olce)Alel-MkeMMe|aela-ti0] Mme] > 
satisfy individual. choice, plast 
eh Zelifelel is 

yale Mmial-tm o]gelel fae] Mel) ol-la Mi slel Male) molt 
tion to its extreme attractiveness, the 
Tis) okola celal Mmma-tohilla-t: alte lame UloLiia mmitelalilare 
excellent installation and maintenance adv 

But a mere description of the CLASSIC 
(oy o} ola -\ollohi-Mmisl Mm (av ol -101 0] be lale MMe] ols) 
series you should see the fixture itself 

YA att-e fol ame iv] | Ml atioldsilehiloliMmielelony 
CLASSIC* demonstrated in your own off 

Sy Abcelilioms ale lalilale Mm aelelt lati 
A Division of SYLVANIA ELECTRIC PRODUCT 
One 48th Street, Wheeling, West Virgir 


"Patent Pending 


20 mooers we SS SY LVANTA 


Subsidery of GENERAL TELEPHONE & ELECTRONICS “as) 


FLUORESCENT LIGHTING FIXTURES AND SYSTEMS ¢ BEST FIXTURE VALUE IN EVERY PRICE RANGE 
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firms that are members of Consult- 
ing Engineers Council. It will be 
six months before it can be pur- 
chased by nonmembers, but orders 
can be placed now through the 
Council’s headquarters. 


Books Reviewed in This Issue 


The Dymaxion World of Buckminster 
Fuller, by Robert W. Marks; Reinhold 
Publishing Corp., New York, N. Y.; 
$12.00, 


Yankee from Sweden, by Ruth White; 
Henry Holt and Company, New York, 
N. Y.; $4.50. 

The Man in the Cage, by John Hol- 
brook Vance; Random House, New York, 


N. Y.; $2.95. 


The Diderot Pictorial Encyclopedia of 
Trades and Industry, edited by C. Gil- 
lespie; Dover Publications, Inc., New 
York, N. Y.; two volume set $18.50. 


The Politics of Samuel Johnson, by 
Donald J. Greene; Yale University Press, 
New Haven, Conn.; $5.50. 


Handbook of Architectural Practice, 
American Institute of Architects; $8, 
The Practice of Consulting Engineering, 
Consulting Engineers Council; $15. 


New Technical Books 


PRINCIPLES OF PAVEMENT DESIGN, 
by E. J. Yoder; John Wiley & Sons, 
Inc., New York, N. Y.; $13.25. By 
presenting the basic principles that 
will apply to airfield and highway 
pavements, both flexible and rigid, 
the author has provided data for 
establishing design criteria to meet 
any conditions that may be en- 
countered. More than half of the 
book is devoted to a compilation 
of basic data, with the balance 
dealing with a summary and deri- 
vation of design methods. Mate- 
rial presented has been used on 
the graduate level at Purdue Uni- 
versity, and it is assumed that the 
reader has a basic knowledge of 
soil mechanics and concrete mixes. 


THERMODYNAMIC PRINCIPLES FOR 
CHEMICAL ENGINEERS, by Roger 
Gilmont; Prentice-Hall, Inc., Engle- 
wood Cliffs, N. J.; $11.00. Accord- 
ing to the author, this book was 
written to fill the need for a basic 


textbook on thermodynamics for 
the chemical engineer. It is the 
author’s contention that most text- 
books on thermodynamics place 
more stress on applications than 
on basic principles. This he seeks 
to remedy on the basis of his be- 
lief that “The time has come to 
recognize the scientific nature of 
engineering — that the engineer is 
primarily a scientist.” 


FRAMES AND ARCHES, by Valerian 
Leontovich; McGraw-Hill, New 
York, N. Y.; $20.00. The author, 
long associated with consulting en- 
gineer firms, has prepared con- 
densed solutions for structural 
analysis of frames and arches of 
constant or variable cross section. 
Over 400 condensed solutions for 
20 principal types of statically in- 
determinate frames and arches are 
given, with solutions allowing al- 
most limitless variation in mem- 
bers’ shapes or cross section. They 
can be used with designs in wood, 
concrete, and steel. am 
































... Will answer all your enclosure problems 


























Here is the new, easier, simpler method of guarding 
conveyors and machines and for all in-plant partition- 
ing. Shipped READY for erection, no cutting, drilling 
or welding required . . . these interchangeable ex- 
panded metal panels provide greater safety, cut over- 


all costs, cover a wider range of use and require 85% 


less storage space. 


EXCLUSIVE QUIK-ERECT SECTION CLIPS 













































































Note enlarged detail 


UJ 
showing SAFESGARD we a 


joining the interchange- 
able panels. 


Write today for more details or call your Globe (Grip-Strut) Distributor. 
Distributors in all principal cities, listed under “Grating” in your phone book. 


PRODUCTS DIVISION | . 


save much of the erection time formerly required. 
Proven successful in hundreds of installations, these 
Safe*Gard panels are of welded construction, give 
longer life, are more rigid and stronger than wire, 
will not ravel or fray. 


‘ N) 
V WN 
= ) <4) 


Clips securely 


THE GLOBE COMPANY © 


OUTH PRINCETON, ‘'CHI¢ 


LG ¢ 
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ARTERIES FOR THE 
POWER OF THE ATOM 


In Rowe, Massachusetts, the Yankee Atomic Electric Com- 
pany has built one of the first commercial atomic power 
plants in the U.S. 


This engineering marvel, designed to transform the de- 
structive power of the atom into useful electrical energy, 
utilizes no less than 200,000 feet of Simplex wire and cable, 
some of which is exposed to radiation. 


For top performance in all types of installations, utilities 
and industrial companies the world over rely on the prod- 
ucts of Simplex research and development. 


1885 Diamond Jubilee 1960 
75 Years of Leadership in the 
Wire and Cable Industry 


WIRE & CABLE CO. 


Cambridge, Mass. + Newington, N. H. 





This Is 
the only 
Traine 
a bridge 
needs 


NEW LUPTON RAILIGHT 
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New LUPTON bridge railing has 
built-in General Electric luminaires 


New LUPTON RAILIGHT* is today’s most 
advanced concept in roadway lighting. Now 
available in standard units for all roadway 
installations, it offers you these significant 
advantages: greater driving safety from uni- 
form low-level light focused directly on the 
road; unlimited opportunity for road railing 
design; savings in initial cost, operation, 
and maintenance. 

Supplementary advantages are the elimina- 
tion of glare; the confining of light to the road 
only; a clear view of roadway limits; in- 
creased effectiveness in fog, rain, or snow; 
efficient use of candle power. 

And like every other LUPTON bridge job, 
installation is simple, because two men, with 
wrenches as their main tools, can install the 
lightweight aluminum parts. Maintenance is 
just as simple, because this non-rusting alumi- 
num never needs painting—almost never 
needs replacement. And the lights themselves 
are handy for maintenance. 

Write today to Michael Flynn Manufac- 
turing Company’s main office for more infor- 
mation on LUPTON RAILIGHT. Find out in 
detail how advantageously it can work for you. 

*Trademark 


This cross section of LUPTON 
RAILIGHT shows the cable 
raceway, and how easily the 
top can be removed for main- 
tenance with use of a simple 
special tool. A rigid shield of 
plastic protects the luminaire. 
Other top rail features include 
a reinforcing spine, and drain 
holes for condensed moisture. 


LUPTON RAILIGHT 


MICHAEL FLYNN 
MANUFACTURING COMPANY 


ALUMINUM DIVISION 


Main Office and Plant 

700 EAST GODFREY AVENUE, PHILADELPHIA 24, PA 

Sales Offices: 

51 EAST 42nd STREET, NEW YORK 17, W.Y......... YUkon 6-6020 
937 RADCLIFFE ROAD, TOWSON, MD. e uened VAliey 3- 2090 
4232 HERSCHEL STREET, DALLAS 19, TEXAS .. LAkeside 6-8757 
West Coast Plant & Office: 

CITY OF INDUSTRY, CALIF. (LOS ANGELES CO.).............. CUmbertand 3-6407 





Sractfy this better 


Corrosion-Resistant 


Sauereisen Resin Cement No. 40 has 
excellent adhesion to acid brick and 
tile, withstanding acids, alkalies, foods, 
oils, water and steam. 
Ask for Data Sheets 
Sauereisen Cements Co. 
Pittsburgh 15, Pa. 


SAUEREISEN 
cs" No.40 





WATERSTOPS 


FOR MASONRY CONSTRUCTION JOINTS 


RUBBER or VINYL 
Williams Efficiency Waterstops are made 
from Natural Rubber Stock, and designed 
for maximum effectiveness in any type of 
cast-in-place construction joint. They will 
bend around corners—will not crack or tear 
from shear action. Tensile Test: 3990 Ibs.; 
Elongation Test: 650%. Available in rolls 
up to 80 feet in length. Field splicing is 
simple. Williams Waterstops can also be 
furnished in Vinyl or Neoprene for indus- 
trial uses where resistance to oil and other 
injurious wastes is desirable. These highly 
effective W aterstops are now in use in hun- 
dreds of industrial plants, commercial and 
public buildings throughout the country. 


See Sweet's, or Write for information. 


| WILLIAMS 
EQUIPMENT and SUPPLY CO. 


456 W. Eight Mile Rd., Hazel Park, Mich 





Raymond J. Desmarais, formerly 
City Engineer and Commissioner 
of Works for the City of Windsor, 
has been appointed engineer in 
charge of the new Windsor office 
of the consulting engineering firm 
of M. M. Dillon and Company 
Limited. The firm also has offices 
in London (Ontario), Toronto, and 
Ottawa. 

Announcement also has _ been 
made that John R. Crosby has 
joined the firm as traffic engineer. 
Crosby formerly was traffic engi- 
neer for the New Jersey Turnpike 
Authority. 


The firm of Broyles, Bynum & 
Doyle, Inc., Baytown, Texas, has 
changed its name to Broyles & As- 
sociates, Consulting Engineers. 


To provide improved service to cli- 
ents in southern states, Continental 
Technical Service, Inc., Dayton, 
Ohio, has opened a local engineer- 
ing office at 408 Drummond Road, 
Huntsville, Alabama. Lloyd C. 
Flatt, Continental’s project aero- 
dynamicist on assignment at the 
Redstone, Alabama, missile center, 
is in charge of the office. 


At their recent annual meeting, the 
stockholders of Albert Kahn As- 
sociated Architects and Engineers, 
Inc., Detroit, re-elected their seven- 
man board of directors for the en- 
suing year. The board members 
are: George H. Miehls, Sol King, 
Sheldon Marston, G. K. Serym- 
geour, R. E. Linton, G. S. Whittaker, 
and V. C. Wagner. Executive offi- 
cers re-elected by the directors 


in 
Engineering 


are: George H. Miehls, chairman 
and treasurer; Sol King, president; 
Sheldon Marston, executive vice 
president; G. K. Scrymgeour, vice 
president and secretary; and R. E. 
Linton, G. S. Whittaker, V. C. 
Wagner, and Saul Saulson, vice 
presidents. 


Due to the retirement of Hunter 
W. Hanly, senior partner of Hanly 
& Young, civil and structural engi- 
neers, of Cincinnati, Ohio, the firm 
has changed its name to Truman 
P. Young & Associates. Policies and 
activities of Hanly & Young are be- 
ing continued with the same per- 
sonnel, and obligations and credits 
of Hanly & Young have been as- 
sumed by the successor firm. 


At the recent annual meeting of 
the board of directors of Capitol 
Engineering Corporation, _Dills- 
burg, Pennsylvania, Charles M. 
Bingham was elected to the office 
of vice president. Bingham has 
been associated with the firm since 
1951, most recently in the capacity 
of chief engineer of the highways 
and airfields divisions. 


William A. McAlister has been 
elected president of the architect- 
engineering firm of Thomas J. 
Davis, Inc., following the affilia- 
tion of that firm with Engineering 
Service Corporation, civil engi- 
neers, of Los Angeles. In addition 
to managing the firm’s Guam office 
in Agana, McAlister will direct the 
activities of Engineering Service 
Corporation in the Pacific Area. 
Prior to his promotion, McAlister 
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When it comes to roof systems, INLAND covers everything! 


A-DECK — For purlin spacings not exceed- 
ing 8°4”. Narrow ribs provide deck surface 
that supports the thinnest or softest type of 
insulation. 


B-DECK — For spans to 10'0”. Wide rib dis- 
tributes metal for greater structural effi- 
ciency — gives higher section properties 
per pound of steel — well suited for use 
as side wall panels. 


oh 6a 


C-DECK—Carries normal roof loads over spans 
up to 24°0”. Used extensively in canopies. 


T-STEEL — New! Galvanized only — for clear 
spans to 32’0”. Adaptable to acoustical and 
flush, luminous ceiling treatments. Provides 
superior diaphragm to transmit seismic and 
wind loads. 


eeeeeeeeeeeeeere 


H-DECK — New! For simple spans from 10’0” 
to 20°0” — 3 and 42” depths. Especially 
practical to cover walkways in shopping cen- 
ters, schools, other installations, 


B-ACOUSTIDECK — Two-in-one panel com- 
bines steel roof deck with acoustical ceiling 
having Noise-Reduction Coefficient of .70 — 
used for spans to 10'0”. 


C-ACOUSTIDECK — Offers same Noise-Reduc- 
tion Coefficient as B-Acoustideck. Can be 
used for spans to 24°0”. 


SAD 
ecteervoereag andl Coverage —__——-o4 


RIBFORM — High tensile galvanized steel 
form for concrete slabs over spans up to 
80”. Three types: Standard, Heavy-Duty, 
Super-Duty. 


<< Whether your design calls for a dry insu- 
lation board roof or for wet-fill; there’s an Inland 
roof system for the job — by the makers of famous 
Milcor steel building products. 

Inland steel deck weighs less than half as much 
as poured-in-place or pre-cast construction. You 
can space joists wider and use lighter framework, 
to save both time and money. Panels are easy to 
handle and weld in place — in any weather that 
a man can work. 


Types A, B, C, and H decks have the additional 
advantage of a Bonderized, baked-enamel prime 
finish that resists on-the-job damage. One field 
coat of paint on these Inland decks usually covers. 


Write for catalogs 240, 241, and 245 —or see 
Sweet’s sections 2c/Inl, 1la/In, and 2a/In. 


member of the 
steel family 


ENGINEERED PRODUCTS DIVISION 


INLAND STEEL 
PRODUCTS COMPANY 


Dept. F, 4149 West Burnham Street 


Milwaukee 2, Wisconsin =P-1A 


ATLANTA, BALTIMORE, BUFFALO, CHICAGO, CINCINNATI, CLEVELAND, DALLAS, DENVER, DETROIT, KANSAS CITY, LOS ANGELES, MILWAUKEE, MINNEAPOLIS, NEW ORLEANS, NEW YORK, ST. LOUIS 





200-AMPERE CAPACITY 


IN THIS SIZE 


Whether you're interested in service entrance equipment or a safety 
switch, you need look no farther than this newest Heinemann circuit 
breaker unit. 

Far smaller than comparably-rated fused pull-outs, it carries a big 
200-ampere load—consistently, without any allowances for ambient 
temperature. De-rating—or any form of temperature compensation—is 
simply unnecessary. The breaker is magnetically actuated; there’s not a 
thermal element to be found. You can put this equipment next to heat 
lines, or inside a snow bank; it will always carry full-rated current, always 
trip as specified. 

And it’s easy to install. Wiring space is plentiful. So are knockouts 
(you can run-in conduit from any angle). Solderless screw-type connec- 
tors are another time-saver. 

Rated at 120/240V AC, two- or three-wire service, this unit is 
available with indoor or raintight, tamperproof outdoor enclosures. Either 
way, it costs less than what you are used to paying for fused equipment 
with 200-ampere capacity after de-rating. 


For full information send for Bulletin 1003 


HEINEMANN ELECTRIC COMPANY 


127 PLUM STREET <> TRENTON 2, N. J. 





was vice president in charge of 
sales and engineering. 


Michael H. Barrett has _ been 
named an associate of Ketchum, 
Konkel and Hastings, consulting 
engineers of Denver, Colorado. In 
his new post, Barrett will super- 
vise the structural models labora- 
tory set up by the firm in 1959. 


John P. Rossie, principal design 
engineer of the Columbus, Ne- 
braska office of R. W. Beck and 
Associates, has become a_ partner 
of the firm with title of executive 
engineer. Willard H. Reuss, also a 
partner of the firm, will continue 
to be executive engineer in charge 
of the analytical department of the 
Columbus office. The firm also has 
offices in Seattle, Washington. 


New address of Wiggs Walford 
Frost & Lindsay, consulting engi- 
neers, is 3285 Cavendish Boule- 
vard, Montreal 28, Quebec. 


T. K. Kutay has been appointed 
vice president and a member of the 
executive committee of Daniel, 
Mann, Johnson & Mendenhall, Los 
Angeles, California. 


William L. Sheets, vice president 
of Stone & Webster Engineering 
Corporation, has been named sen- 
ior construction manager of the 
firm. In his new capacity, Sheets 
will be responsible for the adminis- 
trative direction of all construction 
department activities. 


New address of Ciorba, Spies & 
Gustafson, consulting engineers, is 
742 Twelfth Street, Wilmette, II. 


William B. Hudson, Jr. has been 
elected vice president in charge of 
refinery engineering for Arthur G. 
McKee and Company, Cleveland 
engineering and construction firm. 
In this capacity with McKee, Hud- 
son will be responsible for estimat- 
ing and for the process and me- 
chanical design of petroleum re- 
fineries, chemical, and petrochemi- 
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Sumtth & Loveless 
VERTICAL CLOSE-COUPLED 


"Non - Clog” 


SEWAGE PUMPS 


Built to the most exacting requirements by the world’s 
largest manufacturer of factory-built sewage lift 
stations. 
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“BUILT FOR THE SMITH & LOVELESS PUMP STATION 
TO MAKE OUR PUMP STATION BETTER BUILT.” 


The One Pump Designed to Meet All the 
“Must” Requirements for Sewage Service 


The Smith & Loveless ‘‘Non-Clog’’ sewage pump is the result 
of years of experience with over 1,400 varied pump station 
installations. 


SALADS 
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Ultimate in design and construction, the ‘‘Non-Clog’’ pump is 
precision manufactured of superior materials—with over-size 
shaft and bearings. Special attention is given to corrosion and 
abrasion resistance and ease of maintenance. Maximum pump 
efficiencies with ability to handle 3” solids. 
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Designed with close tolerances: shaft runout held to .003”, 
shaft end play held to .010” and vibration movement to .005”. 
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Quad Rings —__| iia 
Stationary Carbon = 


Rotating Ceramic — 
“O” Ring — 
Steel Spring —— | 


Bronze Housing _ 








One-Piece Shaft —~ 1 if —, 











The Advantages of the Mechanical Seal... 


Smith & Loveless experience in the sewage lift station field has 
proved the merits of ‘‘dead tight’’ mechanical seals. The double 
mechanical seal system in the Smith & Loveless ‘‘Non-Clog”’ 
sewage pump is the most satisfactory way to prevent sewage, 
noxious and dangerous gases from entering the pump room. 


The mating surfaces of the long-wearing carbon and diamond- 
hard ceramics are lapped to a flatness tolerance of one light 
band to insure a liquid and gas-tight seal. 


For further information, write for new Bulletin 500-A a 
Address: Department 120. A superior pump for a superior pump station. 
(24658) 
ISION-UNION TANK CAR COMPANY 
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GLREASONS WHY JOHNSTON 


~ | 


||, VERTICAL HIGH PRESSURE PUMPS | ' 


HAVE BECOME SO POPULAR 


Many uses: as suction boosters, ih power 
plants, pipe lines, refineries, for bulk plant transfer, 
in municipal booster service. 


1. SPACE SAVING —You get 3 times the capacity 
in % the space, with vertical Johnstons. 


2, LESS DOWN TIME —Johnston verticals are de- 
signed for trouble-free operation with long-life 
expectancy. 


3. LONG BEARING LIFE — In vertical Johnstons, 
thrust is taken up in the motor bearings, not in the 
pump, eliminating a frequent trouble source. 


4. NON-OVERLOADING —Johnston high-pressure 
verticals have both a flat horsepower curve and steep 
head-capacity characteristic, making for economy 
and safe operation. With a Johnston, there is no 
danger of an overload. 


5. EASY CONNECTIONS — It’s easier to make pip- 
ing connections with a Johnston vertical. 


6. GREATER EFFICIENCY—Johnston’s accommodate 
variations in head by staging, as well as by trim- 
ming the impellers, thus giving much greater effi- 
ciency over a vastly wider range. 


For complete details talk to 
your nearest Johnston distributor 
or write direct to the factory for 
colorful ‘Type C Industrial 
Pump” bulletin. 


Versatile Verticals by... 


cal plants. The position formerly 
was held by F. Drake Parker who 
is presently acting as managing 
director of McKee Head Wright- 
son, Limited, in London. 

Announcement also has been 
made of the appointment of Edwin 
G. Graeber as technical director 
in charge of process engineering 
for the firm’s refinery division. 
Graeber replaces Luther R. Hill 
who has resigned. 


V. P. Victor, M. E., consulting engi- 
neer, has moved his office to 150 
Nassau Street, New York 38, N. Y. 


Walter F. Oleksiak has been elected 
to the newly created post of vice 
president-construction of United 
Engineers & Constructors Inc., 
Philadelphia. Oleksiak has been 
with the firm since 1941 and has 
held various construction posts, 
including that of construction man- 
ager since 1958. 

United Engineers & Constructors 
Inc. also has named Thomas M. 
Dahl manager of the firm’s Chi- 
cago office. Formerly new _busi- 
ness representative in the midwest 
region, Dahl will continue to have 


offices in Chicago. 


Judson G. Hyde has been elected 
to the board of directors of Burns 
and Roe, Inc. He also has been 
elected treasurer of the firm and 
will continue his duties as con- 
troller and director of the com- 
pany’s Finance Division. 


Johannessen and Girand, consult- 
ing engineers, Phoenix, Arizona, 
has announced the appointment of 
three new vice presidents. They 
are: Ben T. Dibble, civil engineer; 
Andrew Krafczyk, electrical engi- 
neer; and Arthur W. Tesmer, me- 
chanical engineer. 


Ben W. Young has joined the firm 
of T. Y. Lin and Associates, con- 
sulting structural engineers, and 
following an intensive training 


JOHNSTON PUMP COMPANY 


A DIVISION OF THE YOUNGSTOWN SHEET AND TUBE COMPANY 
3272 E. Foothill Bivd., Pasadena, Calif. 


period at the company’s headquar- 
ters at Van Nuys, California, will 
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All the accuracy of original drawings 


but none of the “headaches” 


New RECORDAK Precision Drawing System 
reproduces your drawings as needle-sharp 
images with remarkably uniform back- 
grounds on low-cost 35mm RECORDAK 
microfilm. 


Mounting these frames in Filmsort aperture cards 
provides an active drawing file that speeds reference, 
cuts printmaking costs, ends 
drawing wear-and-tear. 
With decks of cards instead 
of bulky drawing files, you’ll 
save time every time you refer 
to drawings, and when you 
need prints. Drawings can 
be kept at the finger tips in- 
stead of “far away’’—in- 
stantly available for viewing 
in a Recordak film reader 


SRECORDRK 


(Subsidiary of Eastman Kodak Company) 


originator of modern microfilming 
—now in its 33rd year 


IN CANADA contact Recordak of Canada Ltd., Toronto 


JUNE 1960 


This greatly reduces need for reference blueprints. 
And it makes reference, itself, so much easier. For 
your microfilmed drawings stay clean and sharp— 
no smudging or loss of detail from handling or 
printmaking. 
Easy to get paper prints and 
duplicate film copies 

When, for any reason, you do want paper copies, 
reduced-size prints can be made fast—directly 
from the microfilm aperture card—by low-cost 
photographic, xerographic or electrostatic meth- 
ods. Duplicate “microfilm cards” also can be made 
for branches, vendors, government agencies for 
pennies apiece. 

Free booklet gives additional facts on this 
Recordak system available through Recordak 
and its nation-wide dealer organization. 


415 Madison Ave., New York 17, N. Y. 


Name 


Gentlemen: Send free booklet describing new ReEcorDAK 
Engineering Drawing System. No obligation whatsoever. 


eeoeeeeeees MAIL COUPON TODAY eeeeeeeeeee 
RECORDAK CORPORATION RR-6 





Company 
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Research 


Responsibility 


Results 





head the firm’s southeastern area 
branch office, located at 528 Inter- 
urban Building, Dallas, Texas. 
Raymond Itaya also has joined 
the staff. He formerly worked with 
the California Division of High- 
ways and the Division of Architec- 
ture as a structural engineer. 


James L. Breese, well known New 
Mexico consulting engineer, has 
become chief engineer of Eagle- 
son Engineers, of San Francisco, 
California. Breese formerly headed 
his own firm in Santa Fe and was 
president of the Consulting Engi- 
neers Association of New Mexico. 


Two recent elections have been 
announced by Mare Shiowitz and 
Associates, Inc., electronic engi- 
neering consultants, Hawthorne, 
California. Vernon D. Walker, a 
vice president of MS&A since 
1958, has been elected chairman 
of the board of directors and senior 
vice president. James F. Hudson, 
formerly director of systems engi- 
neering, has been elected vice 
president-engineering. 

Also Dr. Lloyd L. Philipson has 
been appointed director of ad- 
vanced planning of MS&A. 


Dr. Ing. P. Walter, consulting engi- 
neer, Essen, Germany, and G. 
Bory, consulting engineer, Paris, 
France, have set up a joint Ger- 
man-French consulting engineer 
firm which will direct its efforts 
primarily toward engineering work 
within the Common Market area 
and the Common Market area of 
influence in Africa, the Middle 
East, and Asia. This is the first 
German-French engineering office 
to be organized for operation with- 
in the European economic com- 
munity. Dr. Ing. P. Walter has 
been a well known consulting engi- 
neer in Germany for many years, 
with an office in Essen and an 
office managed by his son, Dipl.- 
Ing. Hans Walter, in Koln. Dr. 
Walter has personally served as 
president of the German Associa- 
tion of Consulting Engineers and 
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2. Appearance. With alumi- 
num conduit you can forget 
staining of adjacent surfaces. 
Under normal conditions, 
there's no painting needed, 
because aluminum’s natural 
good appearance is inherent. 


, good reasons for 
specifying Alcoa 
aluminum electrical 
rigid conduit 


seamless 
Stands up t 
environments 
Zalvanizing oO 

tive coating. Even 
processing plants it 
paint 


ROME CABLE 
DIVISION OF ALCOA 





KRALOY PVC RIGID CONDUIT 
before encasement in 
concrete slab. Its mirror- 
smooth interior walls 
make fishing easier. 


ABSOLUTELY NO CORROSION, 
LOW COST INSTALLATION, WITH 
KRALOY PVC RIGID CONDUIT 


Continuing research and laboratory quality control — plus U/L listing*— have 
made KRALOY PVC RIGID CONDUIT a major advancement in electrical raceways. 
Not affected by rust, rot, pitting or soil electrolysis, KRALOY PVC CONDUIT has 
properties that make it the preferred conduit. Precision-extruded, corrosion- 
proof KRALOY is non-magnetic, non-sparking, won’t support combustion. Its 
mirror-smooth walls make fishing easier—and its amazing light weight 
(approximately 1/6 the weight of steel, 1/2 that of aluminum) makes its easier 
to carry, handle and install. KRALOY PVC CONDUIT needs no threading, can be 
cut easily and joined by a simple solvent weld. It never needs painting or 
coating. And contractors report that installation costs are cut as much as 20% 
with KRALOY PVC on the job. If you'll consider KRALOY’s trouble-free charac- 
teristics and the money that can be saved in installation, you'll specify KRALOY 
PVC CONDUIT on your next job. Send the coupon today for the full story on 
KRALOY — the first and only Pvc conduit with U/L listing*! 


NOTE THESE WEIGHT COMPARISONS (LBS.) 


PER TOMAR COTE ATE LET 


} Trade Size yy" a” i a 4” xy 5° : 
KRALOV PVC 15.0 29.0 63.0 253.0 
ALUMINUM 27.4 53.0 115.7 465.4 612.9 
STEEL 79.0 153.0 334.0 1334.0 1771.0 


RDB REA CARLING, + OE, BEDNAR TS lg SEAR 8, 












































Kraloy Plastic Pipe Co.,Inc., Dept. CE-6 
402 West Central Avenue, Santa Ana, Calif. 


Gentlemen: Please send me your new Brochure on 
Kratoy PVC Conpuirt which gives complete information 
and installation directions. 


KRALOY PVC CON- 
DUIT is sold only 
through wholesale 
electrical supply 
houses. 


Name 
Address 
City Zone 











*For direct under- 
ground burial or 
encased in concrete. 





is currently on the board of direc- 
tors of the International Federa- 
tion of Consulting Engineers 
(FIDIC). George Bory’s office in 
Paris also has been prominent. 
Bory has been officer of the French 
Association of Consulting Engi- 
neers, and he currently is vice 
president of FIDIC. The Paris 
office is at 80, Quai du Marechal- 
Joffre and the Essen office is at 
Bismarckstrasse 5. 


Richard Elstner has become an 
associate member of The Engineers 
Collaborative, consulting structural 
engineers, of Chicago. Elstner 
formerly was structural develop- 
ment engineer at the Portland 
Cement Association Research and 
Development Laboratories in Sko- 
kie, Illinois. 


At the formal convocation last 
month of the Spring Arts Festival 
at Bethany College in West Vir- 
ginia, the honorary degree of 
Doctor of Fine Arts was conferred 
upon David B. Steinman, bridge 
engineer of New York City. This 
degree brings Dr. Steinman’s total 
to 25 and is in recognition of his 
achievements as a poet and as a 


builder of beautiful bridges. 


A group of leading nuclear engi- 
neers and scientists have formed 
a new technical service organiza- 
tion called Nuclear Utility Serv- 
ices, Inc., to help electric utility 
companies plan and operate nu- 
clear power plants. Headquarters 
of the company are located at 1518 
K Street, N. W., Washington, D. C. 
Principal officers of the firm are 
Frederick H. Warren, chairman 
of the board; John E. Gray, presi- 
dent and chief executive officer, 
and Dr. Warren F. Witzig, vice 
president and technical director. 
Associated with the firm as 
senior technical consultants are 
other prominent scientists includ- 
ing Dr. Manson Benedict, head of 
the Department of Nuclear Engi- 
neering, MIT; N. J. Palladino, 
head of the Nuclear Engineering 
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G-B GLASS FIBER INSULATIONS 


Technical bulletins on the Gustin-Bacon glass fiber 
insulations shown here, including complete specifica- 
tions, have been revised and reprinted from time to 
time. To be sure your literature file is up-to-date, 
simply fill in the coupon below, check the informa- 
tion you need, and mail. 


athe) 


G-B SNAP*ON® pipe insulation 
Second to none in insulating efficiency among all gen- 
eral purpose pipe insulations is G-B SNAP*ON — the 
original one-piece pipe insulation molded of fine glass 
fibers. In one simple motion G-B SNAP*ON snaps over 
cold or hot lines up to 350°, indoors or out, to pro- 
vide truly efficient and permanent thermal protection. 


Check G-B SNAP*ON Brochure in coupon below. 


G-B ULTRALITE® 
for duct wrap and lining 


For life-long thermal efficiency, try ULTRALITE 
—the original insulation made of long, strong 
textile-type glass fibers. As a duct liner (right), 
ULTRALITE puts an end to objectionable cross- 
talk and air rush noises . . . never flakes off 
into the air stream. And its coefficient of fric- 
tion is essentially the same as bare sheet 
metal. Uniformly thick ULTRALITE duct insula- 
Re tion (left) provides full insulating efficiency at 
rock-bottom costs. For further information, 
} check ULTRALITE Duct Liner & Insulation Bro- 
| chure in coupon below. 





CHECK BROCHURE DESIRED 


(1 GB SNAP*ON BROCHURE 
( ULTRALITE DUCT LINER & INSULATION BROCHURE 
(1 G-B DUCT BROCHURE 











new “prefab” 
glass fiber duct —G-B DUCT CITY STATE 


G-B DUCT — the round, ene duct made en- 
tirely of glass fiber insulation — absorbs cross-talk 

noises usually associated with air conditioning sys- USTING B AGO N Wf. G. 

tems in motels, medical centers, retail stores, etc. ‘ 

G-B = is high -/ thermal efficiency, too! Just 212 West 10th St., Kansas City, Mo. 

check G-B DUCT Brochure in coupon at right for fur- nicsiettons canal insvlations .. . Molded 

ther information. ~=~ pegs commen a snd ittings for plain and pod mm os oo 
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Ash and Bacon Streets 


230 


Your best investment in modern air-handling equipment! New 
Aerovent Air Make-Up Units provide clean, fresh air in winter 
or summer; help maintain uniform temperature levels through- 
out working areas. Used as filtered-air supply units or air pre- 
heaters, these versatile units permit heating and ventilating sys- 
tems to operate at design efficiency; equalize negative pressures 
by replacing exhaust air. 

Steam, hot water or gas-fired models in sizes 18” to 54” (larger 
units available on order) for capacities, pressure conditions and 
BTU ratings to suit your requirements. Compact, packaged de- 
sign for roof or wall mounting. Other assemblies also supplied 
for exclusive use in air supply or air heater applications. Why 
not investigate the many advantages of these high-efficiency 
units, today? 


STEAM OR HOT WATER 


Furnished in 7 unit arrangements in 
sizes 24” to 54”. Capacities from 
5,000 to 35,000 CFM. Roof or wall 
types for all requirements. 


GAS-FIRED 


Supplied in 4 unit arrangements for 
roof or wall mounting. Sizes 36” to 
54” for various capacities, BTU rat- 
ings and pressure conditions. 


Write for new Bulletin 880 





CERTIF | 








Air deliveries of all A are tested and rated in ac- 
pve & with established and oteepred codes and each unit is guar- 
anteed by the manufacturer to deliver its rated performance. 














Qerovent FAN COMPANY, INC. 


Piqua, Ohio | 





Department, Pennsylvania State 
University, and formerly manager 
of the Reactor Design Subdivision 
of the Shippingport project; and 
Dr. Stuart McLain, formerly asso- 
ciate director of Argonne National 
Laboratory. 

Richard H. Tatlow III, presi- 
dent of Abbott, Merkt and Com- 
pany, consulting engineers of New 
York, is listed as a member of the 
company’s board of directors. 

Among the services the company 
is prepared to render are counsel 
on the choice, purchase, and utili- 
zation of nuclear fields; advice on 
the operation and maintenance of 
nuclear power plants including the 
disposal of radioactive wastes; and 
assistance on the technical and 
managerial problems which are 
peculiar to the nuclear power in- 
dustry, such as evaluating and plan- 
ning nuclear sites and choosing 
nuclear power plant designers and 
contractors. 


George M. Rust has been elected 
executive vice president and J. 
Bolling Sullivan, Jr. and John W. 
Clark, vice president of The Rust 
Engineering Company, Pittsburgh, 
Pennsylvania, with their headquar- 
ters at Birmingham, Alabama. 


S. L. Stolte, a partner in the archi- 
tectural and engineering firm of 
Bettenburg, Townsend, Stolte and 
Comb, St. Paul, Minnesota, has 
received the first annual award 
for Minneapolis urban renewal 
and redevelopment. Purpose of the 
award, sponsored by the Minne- 
apolis Area Chamber of Com- 
merce in cooperation with The 
Sperry and Hutchinson Company, 
is to offer recognition and some 
tangible reward for the “many 
citizens who have spent untold 
hours of their own time on the 
task of making Minneapolis a bet- 
ter place to live, work, and do 
business.” Stolte has been chairman 
of the Minneapolis Housing and 
Redevelopment Authority for the 
past eight years, in addition to 
numerous other posts. — 
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NEW! 0.Z. PULL-N-SPLICE BOXES! 
CONVENIENT- COMPACT: ECONOMICAL 


Exclusive moisture-, fungus-, ; 
corrosion-resistant features! ,~ GREATER 
CLEARANCES TO 
me mUenete meme |  \ GROUND AND BETWEEN 
- ‘, . CONNECTORS 


ONE-PIECE 
CONNECTORS 
FOR LOWEST 
RESISTANCE 


fens NEED FOR 
my A BARRIERS 


O.Z, Pull-n-Splice Boxes mark a significant advance in pull 
box construction! 





Their highly compact size saves more space than ever! 

Their more efficient design means new savings in installation FOR VOLTAGES 

time and labor! TO 5000 v. 

Their moisture-, fungus-, and corrosion-resistant features 

mean long, trouble-free service. 7 f Type “YPW" — Weatherproof 

Still, with all their features, the new O.Z. Pull-n-Splice Boxes , Type “YPE” — Explosion-proof 

are smaller — and cost far less than conventional pull boxes H 

... even late model competitive types! And, you get a bonus ; Deeper dome than “YCW” 
in high quality materials and workmanship so characteristic and “YCE”. Furnished 
of all O.Z. products! without connector panels. 
For complete information on these and the many other O.Z. Insulated pigtail splices 


products that mean more for you, call your local O.Z. dis- recommended. 
tributor, or write to the company. 








* CAST IRON BOXES 
« CABLE TERMINATORS 


. Ess 
ELECTRICAL MANUFACTURING CO., + GROUNDING DEVICES 
+ CONDUIT FITTINGS 


262 BOND STREET + BROOKLYN 17, W. Y. ry Fo ae 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 @) 
Office and Factory: 749 Bryant Street, San Francisco 7, Calif. © GArfield 1-7846 
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BUILD-IN FUTURE CAPACITY WITH 
REPUBLIC ELECTRICAL METALLIC TUBING 


... IN THE NEXT LARGER SIZE 


DeKalb Public Hospital, DeKalb, lilinois 

General Contractors: Johnson & Jacobson, DeKalb, Ill. 
Architect and Engineer: Gilbert A. Johnson, A.I.A., Rockford, Ill. 
Electrical Contractor: Leonard V. Berg, Berg Electric, Rochelle, Ill. 





Leading architects and builders with an eye to 
future electrical expansion recommend . . . make 
every wiring installation bigger than it has tobe NOW! 

With Republic ELECTRUNITE® Electrical Metallic 
Tubing in the next larger size over minimum 
requirements, you power up today, yet provide for 
tomorrow’s greater electrical loads. All, at no 
greater cost than with threaded type conduit! 

ELECTRUNITE provides a pull-in, pull-out 
grounded wiring system which if extra-capacity 
is specified can be expanded simply by adding or 
replacing wire. No need to tear out walls or ceil- 
ings. No ripping up floors. And, the installation 
economies of Republic “INCH-MARKED’”® E.M.T. 
make all this possible within the framework of the 
original financing. 

Republic E.M.T. has been job-proved by millions 
of feet installed over the years. Installations made 
more than 25 years ago are still in service today, 
ready for more years of electrical flexibility. And 
with Republic E.M.T.—the stee/ conduit—you don’t 
have to worry about concrete installations. Takes 
up less space, too. 

Specify your conduit by name—Republic 
ELECTRUNITE E.M.T. Buy future capacity for to- 
morrow at today’s costs. See your Republic 
representative, or send coupon. 


Leonard V. Berg, Berg Electric, Rochelle, Illinois, says: “The 
installation advantages of ELECTRUNITE more than pay for 
themselves in savings of time." Mr. Berg was the electrical 
contractor for the two installations featured below. 


Sycamore High School, Sycamore, Illinois 

General Contractors: Johnson & Jacobson, DeKalb, Ill. 
Architect and Engineer: Gilbert A. Johnson, A.1.A., Rockford, Ill. 
Electrical Contractor: Leonard V. Berg, Berg Electric, Rochelle, Ill. 
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ERECTION SCHEDULES ARE EASILY MET or even shortened with Republic High 
Strength Structural Bolt Assemblies. Two-man teams replace costly erection 
crews. When wrenched up tight, Republic High Strength Bolts provide a 
vise-like clamping force which transfers loads by friction to the structural 
members. Fatigue life is improved. Joints are stronger than connections 
where loads are carried in shear. Send coupon for illustrated folder. 


REPUBLIC ANNOUNCES LIGHT WALL 
LINE PIPE! This newest kind of 
electric weld line pipe is available 
from Republic in 1.315” through 
4.500” O.D. Save up to 4 in 
weight, % the cost. Of special 
interest for low pressure gathering 
and distribution applications, 
Republic Light Wall is manu- 
factured to applicable parts of 
API Specification 5L. Light Wall 
Pipe is easily joined by welding or 
by light wall pipe fittings. Or, pipe 
may be grooved for Victaulic 
Couplings. Republic X-TRU-COAT 
can be supplied in all sizes of 
light wall pipe. Call your Republic 
representative or send coupon for 
informati 





REPUBLIC STEEL 
World Wider Reuge 
of Stteudlard, Staley aud Stal Prolite 


REPUBLIC ELECTRUNITE STRUCTURAL TUBING, available in both carbon and 
stainless steels in a wide range of sizes and wall thicknesses — rounds, 
squares, and rectangles, is a modern building material with unlimited 
freedom in design. Both beautiful and functional. Lightweight, easy to handle. 
Here, ELECTRUNITE Stainless Stee! Tubing, 2” x 2” and 1%” x 1%” squares, 
were used for handrails and Newell Posts in this modern office building. For 
data and size range chart, write for Brochure SA-STR-60. Use coupon below. 


REPUBLIC STEEL CORPORATION 

DEPT. Ci-9571-A 

1441 REPUBLIC BUILDING « CLEVELAND 1, OHIO 

Please send additional information on the following: 

O Republic ELECTRUNITE Electrical Metallic Tubing 

O Light Wall Electric Weld Line Pipe O High Strength Bolts 
OELECTRUNITE Structural Tubing Brochure SA-STR-60 


Name. Title 





Firm 





Address 





City. 








WANT TO CUT 
PAINT MAINTENANCE 
COSTS FOR 
YOUR CLIENTS? 


If you want to help clients cut maintenance costs, 
Herb Norten’s a good man to talk to. A member 
of DuPont’s recently formed Technical Service 
Group, Herb’s a specialist whose job it is to solve 
maintenance painting problems of every descrip- 
tion. In his words: 

“The further maintenance dollars go, the greater 
the return on your clients’ investment in plant and 
equipment. True costs, however, aren’t determined 
solely by the price of the paint. To measure value 
accurately, you’ve got to take into account such 
factors as expense of application and length of time 
the paint job lasts. Believe me, it’s false economy 
to start with anything but top-quality finishes. That’s 
one reason Du Pont paints are so often specified. 

“Another reason, equally important, is the ex- 
pert guidance you get from Du Pont. You see, we 
go right into your client’s plant or installation and 
make a thorough study of his individual mainte- 
nance problem. Then—drawing on our own experi- 
ence, backed up by Du Pont technical competence— 
we formulate a painting program that meets his 
needs exactly. Service like this helps you achieve, 
for your clients, lasting protection against every 
conceivable corrosive condition, at lowest cost per 
square foot per year.” 

If you have a maintenance problem you'd like 
to discuss with an expert, there’s a man like Herb 
Norton in your area. To meet him, just call your 
nearest Du Pont district sales office. Or write: E. I. 
du Pont de Nemours & Co. (Inc.), Finishes Divi- 
sion, Dept. CE-66, Wilmington 98, Delaware. 


ae * 


Herbert L. Norton came to Du Pont’s Finishes Division 
in 1939, having studied chemical engineering at the 
Georgia School of Technology. As he added experience, 
increased responsibilities kept pace. Currently, Herb 
is Southeastern District Manager, Industrial Mainte- 
nance Sales. His background includes problem-solving 
in such areas of industry as textile, paper, petroleum, 
food, marine and public utilities. 
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BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Reporting 


The New Projects 


Electronic Monorail for Department Store 


One of the first electronically controlled monorail 
systems in a department store now is operating at 
Famous-Barr of St. Louis. Designed by Richard D. 
Elwell, consulting engineer of East Rockaway, New 
York, the system uses a Columbus McKinnon Pow- 
er-Flex conveyor system equipped with special car- 
riers and Telematic dispatch heads. 

The monorail system begins in a service building 
located a block away from the store itself. Mer- 
chandise travels through a tunnel to the store, with 
an automatic lift system raising or lowering carriers 
to and from the tunnel. A simple dial system on 
each carrier is used to direct it to its proper desti- 
nation. Returning empty carriers are accumulated 
on a nonpowered section of the monorail. 

In addition to the monorail, an Alvey Conveyor 
Company system is used to move cartons of mate- 
rial from the shipping dock to the proper check 


point in the service building. This system includes 
a roller conveyor, pusher bar conveyor, and flat belt 
conveyor with deflecting bars controlled by the 
dispatcher at a switchboard. 


Iron Chains Brace Old Shaft 


During the reconstruction of London’s Wapping 
subway station, an iron chain was found circling 
the shaft housing pedestrian stairways. This is one 
of the original shafts on the world’s first under- 
river tunnel (see ConsuLTING ENGINEER, December 
1959), and it is assumed that the chain was used 


Electronic control head on monorail system carriers allows operator to manually dial desired destination. 





7m 4me> 4 om 


Rubber PIPE GASKETS 


... provide visual proof of 
correct pipe coupling 


Hamilton Kent Type 
“C” TYLOX Gaskets 
for concrete sewer 
pipe provide water- 
tight joints at head 
ressures up to 50 
eet. Gasket consists ae 
of base, multiple seal-  [{}0% ,"C" Sots. unde 
ing fins and inspec- deubieapediion feature. 
tion flange which 
overhangs the edge of the pipe tongue, or alter- 
nately, the tongue offset, according to the type 
of pipe. 
“C” Gaskets are of true compression type, made 
of either rubber or neoprene. They may be in- 
stalled at the job site, or pees etree at the 
pipe manufacturer’s plant. mpounded spe- 
cially to resist sewerage a 5 pes ustrial waste 
acids, they never deteriorate. Under ground and 
under compression, TYLOX “C” Gaskets outlast 
the pipe itself. Write for brochure. 
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HAMILTON KENT MANUFACTURING CO. 
KENT, OHIO e ORchard 3-9555 


GANADIAN: 10 Brussels St., New Toronto, Ontari 





Be our guest... 


NEW YORKS 


most centrally located hotel with 
FREE PARKING 
COCKTAIL LOUNGE RESTAURANT 


TV & Air-Conditioning in Double Rooms 
Within 14 block of all Transportation 
Wy distance of shopping and Entertainment 


V1 ~ Double Room with Bath 
A. Vphial from $8 


VN 5 
34 My Single Room with Bath 
Ny i ep from $4 
Aul |tabhbn' = 
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to help withstand stresses encountered in its origi- 
nal sinking during the early 1800s. 

During the original construction, a cast iron ring 
was built on the surface and the brickwork of the 


Iron chains bound the shaft of London’s Wapping sub- 
way station, part of world’s first under river tunnel. 


shaft.was laid on this to its full height of 42 feet. 
The ground inside the cast iron ring then was ex- 
cavated, and the brick cylinder descended in one 
piece under its own weight. 

According to contemporary accounts, the cylin- 
der was rigidly braced to help it withstand the 
stresses involved. Thus, it is assumed that there are 
other chains, not discovered during the current 
construction work. The chain discovered is made 
up of 6-in. iron links, forged from 1%-in. diameter 
bar. It was in good condition after over 120 years. 


Warehouse to Office Building 


The Pomeroy Building, located in one of San Fran- 
cisco’s most promising redevelopment areas, is a 
modern office building that belies its original func- 
tion as a warehouse and ice plant. Not only does 
the converted building supply ample space for the 
consolidation of all operations of J. H. Pomeroy & 
Company, but also for a number of additional ten- 
ants. Comprising six stories and basement, the origi- 
nal concrete structure was completely changed, in- 
side and out, to provide approximately 80,000 
square feet of office area. 

Because of the mild San Francisco temperatures, 
it was realized that the interior areas of the build- 
ing would require year-around cooling. A unique 
heating system was developed when it was further 
realized that the heat removed from these areas 
was more than sufficient to supply the heating re- 
quirements of the exterior zones, even with outside 
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NEW for Schools... 


PRACTI-GALL. .. the practical, 


all-purpose communication system 
“Functionalism without Frills” 








PRACTI-CALL system is incorporated 
as part of clock and program system 
... utilizes same conduit, existing bell 
control board (background) 

... iS operated by office secretary. 


Telephone permits private, two-way communication. 


Wall speaker provides for general announcements, 
special events, emergency instructions, etc. 


Wiring is in same conduit as clock and program system. 


H ere at last is an economical, sensible communication system designed especially for 
schools. PRACTI-CALL fills all school communication needs: 
1. General announcements, news, special events, emergency instructions, etc. are commu- 
nicated to all classrooms simultaneously through an “all call” speaker system. 
2. Conversations requiring privacy (approximately 90% of all intra-school communica- 
tion) are carried on over a private telephone system. 


With ail its flexibility of use...an adaptability never before available... PRACTI-CALL 
costs substantially less. No bulky, high cost console... no intricate mechanisms to go awry. 
IMPRESSIVE INSTALLATION SAVINGS—AIll basic wiring runs in the same 
conduit as the school’s clock and program system .. . effecting additional im- 
portant savings on installation. 
PIN-POINTED RESPONSIBILITY—Service, whether on clock and program 


system or communication system, is from a single source when PRACTI-CALL 
is specified with a STANDARD program system. 


Request Bulletin No. 248 containing 
complete information and specifications. 


THE STANDARD ELECTRIC TIME COMPANY 





89 LOGAN STREET e SPRINGFIELD, MASSACHUSETTS 
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temperatures as low as 35 F. By using a simple de- 
vice employing the heat pump principle, the heat 
removed from interior zones in cold weather is 
used to heat the exterior zones. To provide heat 


| For good workability 
at low slumps... use 


HORNY 


SYMENTARD 


Whenever job requirements 
call for concrete mixes that 
have to have good workability 
at low slumps—use Horn’s 
Symentard—the concrete re- 
tarding densifier. 





Since Symentard works by 

\ slowing down the rate of hydra- 

' tion, and not by entraining air, 

the proportions can be varied 

ai to meet job and climatic condi- 

tions. This means stronger, 

denser concrete that will have 
higher resistance to cracking. 


Lobby of the Pomeroy Building, a converted warehouse 
in the heart of a San Francisco redevelopment area. 


For complete details and 
technical data, call or write: 


A. C. Horn Companies 
Subsidiaries & Divisions 


Sun Chemical Corporation 
750 THIRD AVENUE * NEW YORK 17, N. Y. 


during periods when the building is unoccupied, 
a gas-fired water tube water heater is connected to 
the supply line to maintain the hot water at 95 F. 

Design figures for lighting in the converted build- 
ing were three watts per square foot, with addi- 
tional power for receptacle outlets for portable ma- 
chines and localized lighting, plus elevators and 
air conditioning. The total connected load was 1200 
amperes. Final electrical system design took into 
consideration a possible expansion to 1500 amperes. 


Piants in Long Island City « Chicago * Houston « Los Angeles 
« San Francisco « Portiand. Ore. « Toronto « North Bergen, 
W. J. « Sales Offices and Warehouses throughout the United 
States and Canada 





“Quad” Ring Stem Seal 


Removable Wrench Type Handle Interlocking Stem 


4 Crude Stabilization Plant in Sahara 
“Quad” Ring Threaded End 
nei ; _ Construction is well under way on the expansion 

of a crude oil stabilization plant at Hassi Messaoud 
ren Sea to increase output to 100,000 barrels of crude 
from the Sahara oil fields of the Compagnie Fran- 
caise des Petroles. Located 420 miles southwest of 
Algiers, initial components of the plant, designed 
and built by Stone & Webster, already are pro- 
ducing 54,000 barrels daily. 

Design of the crude stabilization plant was 
based on process and economic studies by Stone 
& Webster engineers from the firm’s London, Paris, 
and Boston offices. One of the unusual require- 


Compensating Union Nut Body Floating Ball 


Fast-acting CHEMTROL 
ball valves CAN'T CORRODE! 


Here’s a complete line of plastic : 


valves that cuts replacement costs 
and downtime wherever acids, alka- 
lies and many solvents are handled! 
Made in 5 basic types of plastics; —g,1; yaives_—_ Check Valves 


broad chemical resistance as well as 
good performance in high tempera- 
ture ranges. 

Compact Chemtrol ball valves fea- 
ture 4%, TURN TO SHUT-OFF, FULL 
FLOW CHARACTERISTICS, NO TURBU- 
LENCE, CONTINUOUS TAKEUP ON RE- 3-Way Valves 
PLACEABLE SEATS, UNION TYPE END a 
CONNECTORS, QUICK DISASSEMBLY ! atts 


Chemtrol is the LEADER in meee 
valve manufacture! 


ASK FOR CATALOG — Many valve 
types, widest size range in the 
industry. Dealers in all leading 
industrial areas. 


Foot Valves 


Cock Valves 


Globe and 
Needle Valves 


| CHEMTROL 


404 West Central Avenue, Santa Ana, California 





ments was the effective removal of large quantities 
of wild gas from the well fluids. Separated gases 
presently are being flared, but they eventually will 
be processed to remove the liquefied petroleum gas, 
used in gas turbines for production of electric 
power, and returned to the wells for conservation. 


Campus Car Park 


Ground has been broken for the University of 
California at Los Angeles’ first parking structure — 
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This 
Wagner Motor 
sends 
petroleum 

to sea... 


Big job, moving petroleum products to market. 
Standard Oil of California does it well... 
helped, at its El Segundo Refinery, by this 
500 horsepower Wagner Tube Ventilated 
Motor. This explosion-proof motor’s job: pro- 
vide the power to pump crude oil from 
storage tanks down to the sea—and waiting 
tankers—two miles away. 

Starting oil on a bon voyage is just one of 
many heavy-duty jobs performed by Wagner 
Tube Ventilated Motors. They also power big 
fans, blowers... any heavy-duty application 
that must be operated for long periods of time 
without-a shut down. 

These motors have fabricated steel frames 
that contain a series of tubes (as shown in 
photo below) through which cooling air is 
forced by an external blower. Internal blowers, 
one at each end of the rotor, circulate the 
warm air inside the motor through ducts in 
the rotor and stator and around cooling tubes. 
This effective cooling system holds the operat- 


ing temperature of the motor within specified 
limits to lengthen motor life. 

Whatever your motor requirements—large 
or small, for plant or product—Wagner can 
supply a standard motor or build a special 
motor to fit your needs. More than 65 years of 
constant research and development in electric 
motor design have made Wagner a name you 
can depend on. Call your nearby Wagner Sales 
Engineer for an analysis of your next motor 
application. There are Wagner branches in 
32 principal cities. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wasner Electric Corporation 


6431 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


wmeo-t' 


SERVING 2 GREAT GROWTH INDUSTRIES — ELECTRICAL ¢ AUTOMOTIVE 
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Campus car park is designed to blend with campus landscape at U.C.L.A. It will accommodate 891 cars. 


a six-level, hillside unit which will accommodate 
891 automobiles on a self park basis. Welton 
Becket & Associates, was the architect-engineer 
firm which designed and engineered the $884,000 
parking facility. Designed to blend with the natural 
terrain of the campus, the structure will feature 
flat slab decks cantilevered outward from the sup- 





Relax and Ploy 
on Mobile Bay 


POINT CLEAR, ALABAMA 


Here is a distinguished resort that is as popular for corpora- 
tion board meetings as it is with honeymooners and vacation- 
ing families! Occupying all of historic Point Clear on Mobile 
Bay, Grand Hotel is internationally famous as a private 
pleasure-land for the discriminating. 

In addition to superb cuisine and luxurious comfort 
in the intimate club atmosphere of a 350-acre estate, the 
hotel offers a championship golf course, a great pool with 
cabanas, deep-sea fishing cruisers and a long list of other 
facilities for fun outdoors. 100%, air conditioned. American 
Plan. 


James P. Pope, Resident Manager 


GRAND HOTEL — Point Clear, Alabama 
Murray Stevenson, Vice President 
Owned and operated by Southern Industries Corporation, Mobile, Ala. 
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porting columns, giving the decks the appearance 
of floating in space. Massive retaining walls on two 
sides are designed to retain the hill and to provide 
air wells between the hill and the building to elimi- 
nate the need for air circulating equipment on those 
levels which would otherwise be underground. 

Each of the six levels of the parking unit will 
have on-grade, individual entrances to eliminate 
vertical automobile circulation and entrance traffic 
congestion. Gates will be automatically controlled 
by the insertion of key cards into the electronic 
gate devices. Cantilevered stairways will provide 
for vertical pedestrian traffic. 


Nigerian Harbor Project 


The $10 million wharf extension program at Port 
Harcourt, principal seaport of Eastern Nigeria, is 
expected to be complete in 1960. It will provide 
berths for three additional ships, complete with 
transit sheds. In addition, a 500-yard wharf wall 
extension, new marshalling sidings, and a ware- 
house are under construction. 

Constructed on a six-acre swamp, the new facili- 
ties will be built on fill laid over a fascine mattress. 
A new drainage system will discharge into the 
river through the wharf wall, from about three 
miles of drains. 

The Port Harcourt project was designed for the 
Ministry of Transport, Federal Government of 
Nigeria, by the consulting engineer firm of Coode 
& Partners, Victoria Street, London. 


Steam Drills Wells in Arctic 


The Army has developed a method that uses steam 
to drill water wells in the Greenland ice cap. This 
new solution to the water supply problem will 
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PUT ALL THESE FEATURES IN 
ONE HYDRANT AND YOU HAVE A 


MATHEWS 


A dry-head hydrant; adjustable nozzle levels; 
replaceable barrel—three of many major fea- 
tures that help make Mathews the one hydrant 
for sound community protection. The Mathews 
is designed to be always operable, always 
dependable, always ready to deliver at full 
pressure. 


= = STOP NUT PREVENTS STEM FROM BUCKLING 
The heavy bronze stop nut halts the downward travel of the 
stem just before the lower end touches the bottom of the 
elbow. This prevents any buckling stress on the stem when 


excessive pressure is put on the opening wrench. 


AND ALL THESE OTHER FEATURES, TOO: 
All working parts contained in replaceable barrel * 
Head can be faced in any direction * Replaceable 
head * Any nozzles you specify * Nozzle levels 
raised or lowered without excavating * Leakproof 
because stuffing box is cast integral with nozzle 
section * Operating thread only part requiring lu- 
brication * Protection case of “Sand-Spun”’ cast 
iron for strength, toughness, elasticity * With 
bell, mechanical joint or flange pipe connections 


Conform to latest AWWA specifications 


R.D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers also of Mathews Flange Barrel Hydrants, R. D. Wood Hydrants, R. D. Wood Gate Valves, and “Sand-Spun” Pipe (centrifugally cast in sand molds) 
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NEW T TYPE SEPARATOR 


IMPROVED CYCLONE DESIGN 


ASSURES MAXIMUM 
ENTRAINMENT SEPARATION 


IN-LINE 
INSTALLATION 


LARGE, Hi LEVEL 
OUTLET CHAMBER 
NO 
REENTRAINMENT 
PROBLEM 


ENTRAINMENT 
HUGS WALL 
FLOWS TO 
BOTTOM DRAIN 


AUTOMATIC 
DRAINAGE WITH 
WRIGHT-AUSTIN 
FLOAT OR 
BUCKET TRAPS 


WRITE FOR 


— > 5 


Pa M << SCREWED OR 
hp FLANGED ENDS 
HI SPEED ENTRY— 
MAX. CENTRIFUGAL 


CLEAN DESIGN 
PRODUCES MIN. 
PRESSURE LOSS 


AVAILABLE IM 
SIZES TO 8” 
PRESSURES 

TO 1,000 P.S.I. 


AVAILABLE IN 
SEMI OR CARBON 
STEEL 


BULLETIN 810-A 


WRIGHT-AUSTIN COMPANY 


3245 WIGHT STREET °* 


DETROIT 7, MICH. 





The ‘‘Pick’’ of 
MINNEAPOLIS 


icollel 


600 Rooms with bath from $5.50 


NO CHARGE FOR CHILDREN 
FREE RADIO AND TV 
AIR-CONDITIONED ROOMS 


Delicious Cuisine and Beverages 


* WAIKIKI ROOM 
* JOLLY MILLER 
* COFFEE SHOP 


FEderal 3-3177 
Thomas P. Ryan, mgr. 





allow greatly expanded military operations in the 
subzero Arctic region. 

Using a steam generator, a shaft of about 40 
inches in diameter is drilled to a depth of 150 














warns _— 

















Steam generators will be used to drill wells at Arc- 
tic military installations for adequate water supply. 


feet, or until a homogeneous ice structure is 
reached. The steam bit then is held stationary 
while it melts a bell shaped reservoir. A single 
well can supply water for 200 men, and also can 
be used for storage purposes when empty. 


Los Angeles School Cost Cut 


Almost $100,000 was saved on construction costs 
for Los Angeles’ 112th Street School by the use of 
prestressed concrete lift slabs. Felix Kulka, struc- 
tural engineer with T. Y. Lin and Associates, 
pointed out that design simplicity was the primary 
reason for the cost reduction. 

The Lin firm designed two 72-ft by 143-ft roof 
slabs to be watertight, with no roofing membrane 
applied to the slabs. Roof slabs were an average 
of 8%-in. thick and designed to span typical bays 
of 32 feet by 28 feet. They were prestressed in 
both directions with Prescon cables. 

Slabs were cast and prestressed on top of the 
grade slab before being lifted to their exact eleva- 
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JOB REPORT: NELSON Stud Shear Connectors in Composite Construction 


COMPOSITE S7EEL- CONCRETE 
CONSTRUCTION* 


.../n new Federal Court House 


Composite construction will cut 20% to 25% from steel tonnage, according to 
structural engineering consultants Seelye Stevenson Value & Knecht. The proj- 
ect, now under construction, is the new court house and Federal office build- 
ing in Brooklyn, N. Y.— the largest building ever to employ this modern 
design concept... 

* A steel and concrete composite beam is made up of three essential elements: 
A steel beam,a reinforced concrete slab, and shear connectors. Horizontal shear 
is transferred to the beam through the shear devices which join the slab to the 
beam in such a way as to cause the concrete and steel elements to act as a unit. 


Although Composite Construction for buildings is relatively new (it has been 
used in bridge design for over three decades), many engineers and architects 
use it to gain these economies and advantages over non-composite construc- 
tion... shallower beams — to meet equal load requirements + reduced over-all 
cubage—economies in materials - longer spans—greater load-carrying capacity 
per pound of steel - wider spacing of columns—more unobstructed floor space. 


A free copy of the engineering story behind this Federal Court House project 
is now available. Call in your local Nelson Man, or write for “Record For 
Composite Construction”, Nelson Stud Welding, Division of Gregory 
Industries, Inc., Dept. 14, Lorain, Ohio. 





FEDERAL COURT HOUSE AND OFFICE BUILDING, Brookiyn, } N. y. - lated Archit Carson & 
Lundin, Lorimer & Associates * $ s: Seelye caveman Value & Knecht + Generat 
Contractors: P. J. Carlin Construction Co. and | Atlas Tile & Marble Works * Shear Connector-Appli- 
cator Contractor: W. R. Johnson, Jr., Associates, Inc. 





NELSON Stud Shear Con- 
nectors are approved by the 
AASHO for bridge construction. 


NELSON STUD WELDING Y 
DIVISION OF GREGORY INDUSTRIES, INC. 


Manufacturers of ... NELSON STUD WELDING PRODUCTS * NELSON BULLDOG CONCRETE 
FASTENING PRODUCTS * NELSON POWDER-ACTUATED FASTENING TOOLS 








tion. They were attached to the precast concrete 
columns by bars slipped through the columns. 
Success on this project may result in the construc- 
tion of three similar buildings by the Los Angeles 
Board of Education, Structural engineer on the 
112th Street project was Johnson and Nielson of 
Los Angeles; architect Hagman and Meyer. 


Helicopter on Line Construction 


Both pole setting and line stringing was accom- 
plished by helicopter on a recent powerline re- 
location project for the Bureau of Reclamation. 
Line Builders, Inc., of Billings, Montana, employed 
a Hiller helicopter for lifting 1100 pound poles, 
and even heavier reels of wire, on a winter project 
west of Cody, Wyoming. 


A Building at Anchor 


With the fifth floor completed, a proposed eight- 
story building, located in Westphalia, West Ger- 
many, started to slide down its mountainside lo- 
cation. The 174-ft by 44-ft structure rested on a 
layer of loose ground that failed under its weight 
and began to settle along a layer of hard quartzite. 

In a desperate attempt to save the building, a 
heavy rock drill was rushed to the site and about 
150 holes, 20-ft deep, were drilled through the base- 
ment floor to solid subsoil below the layer of quart- 


= Solid Subsoi i 


Grouted-in-place iron bars kept this eight story 
building from sliding down its mountainside site. 


zite. Iron bars, 1%-inches in diameter, were grouted 
in place and linked in sets of four with reinforced 
concrete beams. am 





Reno's Holiday Hotel Sound 




















Contractors’ specitied ALTEC 


Wherever they go, from casino to sports area, guests at 
Reno's luxurious Holiday Hotel, enjoy the matchless sound 
of a complete paging and music system which employs over 
130 ALTEC sound components. And you'll find ALTEC-engi- 
neered sound systems in hundreds of other fine commercial 
and civic buildings, hospitals, churches and shopping centers 
everywhere. For ALTEC sound components are quality- 
engineered for pure reproduction, dependable service under 
all conditions, ease of installation and service. Hundreds of 
ALTEC engineer-consultant contractors are ready to assist 
you by supplying over 100 different components or designing 
a complete system to your specifications. Find your nearest 
ALTEC engineer in phone directory yellow pages or write 
ALTEC, Dept. CE-6D at either address below. 


See our catalog in Sweet's Architectural File 34/AL; 
Industrial Construction File 17e/AL, 1960 Edition 


* Dayco Electronics, Inc., San Francisco 
ALTEC LANSING CORPORATION 
A subsidiary of Ling-Altec Electronics, Inc. 


1515 Manchester, Anaheim, California 
161 Sixth Avenue, New York 13, N.Y. 
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“we do everything 
with GAS 
Me cl-y-hometomm crololnmelomm cele) .enerem 
even lighting.” 


Vance Thompson, President Coachman’s Inn, Little Rock, Ark 


The new Coachman’s Inn...a 258 unit downtown 
motel in Little Rock . . . is the last word in ultra- 
modern convenience and comfort. In the words of 
satisfied guests, it has everything. 

And everything there that depends on fuel de- 
pends on GAS, the most flexible modern fuel. Even 
the electricity used at the Inn is produced by a 
gas-driven generator ! 

Year ’round air conditioning for the Inn starts 
at a gas-fired boiler. In summer this boiler fur- 
nishes the source of energy for a series of Arkla- 
Servel gas absorption cooling units. In winter the 
same gas-fired boiler heats the Inn. 

Air-conditioning is only part of the job for gas 
at the Coachman’s Inn. Gas cooks the meals. Heats 
all water, including the swimming pool. Illumi- 
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nates the decorative Arkla Gaslites. And, in gas 
flambeaux, adds a dramatic touch to the beautiful 
Sunken Patio. 

No wonder the owners say, “We do everything 
with GAS.” If you plan to build or modernize any 
building, check the efficiency, flexibility and econ- 
omy of gas. Gas absorption cooling can put your 
heating plant on a year round paying basis. 

For specific details, call your local gas company, 
or write to the Arkla Air Conditioning Corpora- 
tion, General Sales Office, 812 Main Street, Little 
Rock, Arkansas. AMERICAN GAS ASSOCIATION. 


FOR HEATING, COOLING, COOKING 
.-GAS IS GOOD BUSINESS! 6 
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This is a 6-foot section of 144” elliptical concrete pipe. It has a greater flow capacity than its equivalent in round pipe and it can be installed 
in a minimum depth of cut with increased depth of cover. Elliptical pipe saves headroom—allows sufficient cover to reduce frost heave. 


Lamar Pipe & Tile Division, American-Marietta Company, Grand Rapids—Pipe Manufacturer L. W. Edison Company, Grand Rapids, Michigan—Contractor 
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USS American Welded Wire Fabric conforms perfectly to the 
elliptical shape of the 144” pipe. Because of the machine pre- 
fabricated accuracy of USS American Welded Wire Fabric, 
cages can be formed faster, and the spacing and concentricity 
of cages can be accurately controlled. 


strengthen concrete pipe on Michigan Highway job 


The Michigan State Highway Engineers faced a 
problem when it came to the selection of pipe for 
an important new highway in Berrien County. 
Hydraulic and grade line considerations dictated 
pipe with maximum water-carrying capacity 
with a low flow line, but with up to 33 feet of 
back fill. They selected over 1,000 linear feet of 
elliptical, reinforced concrete pipe. Diameters 
varied from the smallest to the largest—18” to 
144”.* Lamar Pipe & Tile Division, American- 
Marietta Company, manufactured the pipe. 

In the case of the 480 feet of 144” required to 
withstand 33 feet of backfill, the specifications 
required 3 lines of reinforcement—an inner and 
outer cage each having 0.754 square inches per 
foot, and an elliptical cage having an area of 
1.508 square inches per foot. Lamar Pipe & 
Tile elected to use American Welded Wire 
Fabric on this big job. 

Concrete pipe manufacturers insist on quality 
reinforcing, meeting rigid specifications—that’s 
why so many of them use USS American Welded 
Wire Fabric. This quality product—with its 
machine-made accuracy, assures the proper dis- 
tribution of steel because the wire diameters 
are held to the close tolerance of +0.003” and 
their spacing may not vary by more than \” 
center-to-center. This prefabricated product is 
more accurate than other forms of reinforcing. 
Its cold-drawn, high-tensile steel wires have a 
minimum yield point of 60,000 psi and a mini- 
mum ultimate strength of 75,000 psi. For more 
information, write to American Steel & Wire, 
614 Superior Avenue, N.W., Cleveland 13, Ohio. 


*Round equivalent 


USS and American are registered trademarks 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Als., Southern Distributors 
United States Steel Export Company, Distributors Abroad 
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To increase the strength of the pipe, by resisting diagonal tension, 320 %” 
diameter stirrups are attached through the three cages of USS American 
Welded Wire Fabric. 





SERVICES FOR 
CONSULTING ENGINEERS 








M. W. KELLOGG 


Piping System Flexibility Analyses 
SEND FOR.BOOKLET 


DESCRIBING THIS SERVICE 


THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y. 











AMERICAN AIR SURVEYS INC. 


Aerial Topographic Maps 
Aerial Photos & Mosaics 
for 
¢ highways © city engineering 
© subdivisions © airports ¢ mining 


907 Penn Ave., Pittsburgh 22, Pa. 
A Nationwide Service 

















THE HINCHMAN CORPORATION 


Consulting Engineers 
“WORLD-WIDE ACTIVITIES" 
Survey ¢ Design © Supervision 
Specializing In 
Corrosion Control « F.C.C. Certification Tests 
Electromagnetic Interference Studies 
Francis Palms Building, Detroit 1, Michigan 














LOOP HOTEL 


anytime to 


PREFERRED 
GUESTS * 


*& During certain con- 
vention periods, all 
available Chicago hotel 
rooms are frequently tak- 
en. The Hamilton guaran- 
tees (with advance notice) 
reservations anytime of the 
year to you, the preferred 
guest. Ask for your “Pre- 
ferred Guest Card”, today 
«at no obligation. Free 
year ‘round air condition- 


IM_KANSAS CITY IT's THE 
BELLERIVE HOTEL 
100% AIR-CONDITIONED 
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June 1-2. Marquette University; In- 
stitute — “Recent Advances in Solid 
State Devices,” Campus, Milwaukee, 
Wisconsin. 


June 1-2. West Virginia University; 
1960 Appalachian Underground Short 


Course, Morgantown, Virginia. 


June 2-3. The University of Wiscon- 
sin; Engineering Institute on Con- 
sulting Engineers’ Problems, Wiscon- 
sin Center Building, Campus. 


June 5-10. American Society of Me- 
chanical Engineers; Semiannual Meet- 
ing and Aviation Conference, Statler 
Hilton, Dallas, Texas. 


June 8-11. National Society of Pro- 
fessional Engineers; Annual Meeting, 
Statler Hotel, Boston, Massachusetts. 


June 13-15. American Society of Heat- 
ing, Refrigerating and Air-Condition- 
ing Engineers; Annual Meeting, Royal 
York Hotel; Vancouver, B.C., Canada. 


June 13-17. American Society of Civil 
Engineers; Conference on Shear 
Strength of Cohesive Soils, University 
of Colorado, Boulder, Colorado. 


June 19-22. American Institute of 
Chemical Engineers; General Meet- 
ing, Del Prado, Mexico City, Mexico. 


June 20-22. American Society of Me- 
chanical Engineers; Applied Mechan- 
ics Conference, Pennsylvania State 
University, University Park, Pa. 


June 20-24. American Institute of 
Electrical Engineers; Summer Gen- 
eral Meeting, Atlantic City, N. J. 


June 20-24. American Society of Civil 
Engineers; Convention, Reno, Nevada. 


Consulting 


Engineers’ 


Calendar 


June 20-25. United States Committee 
on Large Dams, Reno, Nevada. 


July 6-8. American Society of Civil 
Engineers, American Society for En- 
gineering Education; Cooper-Union, 
co-sponsors; Conference on Civil En- 
gineering Education, University of 
Michigan, Ann Arbor, Michigan. 


July 10-22. Pennsylvania State Uni- 
versity; Seminar on Atomic Shelters 
(architectural and engineering plan- 
ning aspects, Campus. 


Aug. 15-17. American Society of Me- 
chanical Engineers and American So- 
ciety of Chemical Engineers; Heat 
Conference and Exhibit, Statler Hil- 
ton, Buffalo, New York. 


Aug. 17-19. American Society of Civil 
Engineers; Hydraulics Conference, 
University of Washington, Seattle, 
Washington. 


Sept. 8-9. American Society of Civil 
Engineers; Conference on Electronic 
Computation, Hilton Hotel, Pitts- 
burgh, Pennsylvania. 


Sept. 15-16. American Society of Me- 
chanical Engineers; Engineering Man- 
agement Conference, Hotel Morrison, 
Chicago, Illinois. 


Sept. 25-28. American Institute of 
Chemical Engineers; National Meet- 
ing, Hotel Mayo, Tulsa, Oklahoma. 


Sept. 26-30. Instrument Society of 
America; Fall Instrument-Automa- 
tion Conference & Exhibit, Annual 
Meeting, Coliseum, New York, N. Y. 


Sept. 27-30. Prestressed Concrete In- 


stitute; 6th Annual Convention, Stat- 
ler-Hilton, New York, N. Y. aa 
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_ Are you really too busy to have a thorough health 
checkup once a year? Or do you keep putting it off 
because you're afraid your doctor might find some- 
thing wrong? 


If it’s cancer you’re worried about, just remember 
that, thanks to medical progress, doctors are cur- 

ing many more cancers than they could ten years 
"ago 000 Americans are alive and well 
‘cancer...many of them because 


a habit of having annual checkups 


well they felt...all of them 
it to their doctors in time! 
eckups a habit...for life! 


ERICAN CANCER SOCIETY 











“Tm glad YOU 





















knew the 


difference !”’ 


... the difference between 
General Electric’s new (3* 
dry-type transformers and 


other dry-types 


When you specify General Electric dry-type 
transformers, you’re specifying satisfaction 
for your customer. 


You’re specifying customer satisfaction because General Electric dry-type 
transformers are QUIET—most of them have sound levels of 45 decibels 
or below and are measured in accordance with NEMA standards. This means 
they can be used for such low noise level applications as hospitals and schools. 
One-piece frames and welded core clamps help eliminate lamination vibration 
for the life of the unit. Transformers above 25 kva “‘float on rubber,” prac- 
tically eliminating noise transmission through mounting brackets and conduit 
to adjacent areas. 


You also get customer satisfaction because General Electric dry-types are 
designed and built for long reliable operation. A completely new silicone 
insulation system is used for ratings from 14 to 500 kva. Silicone insulation 
is moisture resistant; is capable of withstanding higher operating tempera- 
tures, and consequently, will help reduce insulation failures, a common cause 
of transformer complaint. 


Don’t take a chance on your specifications. Specify General Electric—you’ll 
get the best without paying a premium, and you'll get a satisfied customer. 


For complete product information on this new line of dry-type transform- 
ers contact your local General Electric Distributor or Apparatus Sales 
Office. Section 412-11, General Electric Company, Schenectady 5, New York. 


*Quiet, High Temperature dry-type transformers. 


GENERAL @@ ELECTRIC 


SECTION C 412-11 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, NEW YORK 


Please send me the new Specifiers Guide, GEA- 
6907, plus the new specifiers slide-rule calculator, 
GEN-181. 


NAME 

TITLE. 

COMPANY 

ADDRESS 

CITY... ZONE... STATE 





AA Wire Products Co. 
ACF Industries, Incorporated 
— W-K-M Division 
Advance Transformer Co. 
Aerotec Industries, Inc. 
Aerovent Fan Co., Inc. 
Air Preheater Corp. 
Alco Products Co., Inc. 
Allen-Bradley Co. 
Allis-Chalmers . 
Alloy-High Strength Div. of 
U. S. Steel Corp. 
Altec Lansing Corp. ; 
American Chain & Cable, 
R-P & C Valve Division 
American Gas Association . 
American Hoist & Derrick Co. 
American Standard Industrial Div. 
American Steel & Wire Div. of 
U. S. Steel Corp. 
American Vulcathene 
Appleton Electric Co. 
Armco Drainage & Metal Products, 
Inc. 
Arrow-Hart & Hegeman Electric Co. 
Ashley Hotel . 
Atlas Mineral Products Co. 
Automatic Switch Co. Ma 


Baltimore & Ohio Railroad 
Benjamin Division Thomas Industries, 
Bilco Co. 


Bituminous Coal Institute s 


a Dept. of the National Coal Assn. 


Bohn Aluminum & Brass Corp. 
Danville Division 

Borden Metal Products Co. . 

Bruner Corp. ... eS aS 

Buffalo Forge Co. 

Butler Mfg. Co., Buildings Div. 

Byrne Doors, Ine. 

Byron Jackson Pumps 


Carrier Corp. 

Chalfant Products Co., Inc 
CHEMTROL ..... 

Chrysler Corp. Airtemp Div. 
Cleaver-Brooks Co. . 

Cleveland Vibrator Co. 

Climax Engine Mfg. Co. 

Cochrane Corp. ... 

Combustion Engineering Inc. 
Committee on Steel Pipe Research 
Crane Co. 31, 32, 33, 


DeBothezat Fans, Div. American 
Machine and Metals, Inc. .... 

Dietzgen Co., Eugene . 

Dorr-Oliver Inc. 

Dow Corning Corp. : + 

Dracco Div. of Fuller Co. . 

Dravo Corp. 

Dunham-Bush, Inc. .. 

du Pont de Nemours & Co., 


Electric Storage Battery Co. ..... 


Fiese & Firstenberger Mfg., Inc 
Flynn Mfg. Co., Michael 

Foster Wheeler Corp. ......... 
Fuller Co. 


General Electric Co. . 
Globe Co., Products Div. 


. 38-39, 125, 


Golden Anderson Valve ‘Specialty Co. 


252 
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Goodrich Chemical Co. 

a Div. of The B. F. Goodrich Co. .... 
Grand Hotel 
Gregory Industries, Inc. ............... 243 
Gustin-Bacon Mfg. Co. ............... 229 


Halliburton Pressure Grouting Service 

a Div. of Halliburton Oil Well 

Cementing Co. .......... ioe ee 
Hamilton Hotel eee 
Hamilton Kent Mfg. Co. .............. 236 
Hardinge Co. . 182 
Hatfield Wire & Cable Div. of 

Continental Copper & Steel 

Industries, Inc. 5 sckcsay 
Haws Drinking Faucet Co. ............156 
Heinemann Electric Co. vicaigta es ee 
Hersey Sparling Meter Co. 64 
Highways Div. of U. S. Steel Corp. 25, 26, 27 


Ideal Electric & Mfg. Co. ............. 168 
Illinois Water Treatment Co. . . 80 
Inland Steel Products Co. ... 133, ‘157, 221 
Iron Fireman Mfg. Co. veo ae 
Irving Subway Grating Co., Inc. ee 
1-T-E Circuit Breaker Co. 119, 139, 163, 177 


Jefferson Electric Co. . .. 185 
Johns-Manville, Dutch Brand ‘Div. 

Johnson Gear & Mfg. Co. 

Johnson Service Co. ... 

Johnston Pump Co. .. 


Kaul Clay Co. . 

Keasbey & Mattison Co. . .202-203 
Kennedy Valve Mfg. Co. ...... , 142 
Kerrigan Iron Works Co. .............. 155 
King Engineeri 1ST” 
Kohler Co. ... 198 
Kraloy Plastics Pipe Co. ..............228 


Laclede Steel Co. Se nut «ss 
Lamson & Sessions Co. 183 
Layne & Bowler, Inc. .................031 
Layne & Bowler Pump Co. ............. 180 
Lennox Industries Inc., 

Industrial Div. ... Sree 
LimiTorque Corporation 


McPhilben Lighting Co. 
Magnetrol, Inc. ... 

Mahon Co., The R. C 

Marsh Instrument Co. ........ 
Master Builders Co. ... 
Mueller Co. . ; 

Murray Mfg. Co., D. J. 


Nalco Chemical Co. 
Nesbitt Inc., John J. .. 
Niagara Blower Co. . 
Northern Blower Div. 

Buell Engineering Co., Inc 


Onan & Sons Inc., D. W. ..... 
O. Z. Electrical Mfg. Co., Inc. 


Pass & Seymour, Inc. .. 
Peerless Pump, Hydrodynamics Div., 

Food Machinery and Chemical Corp. 191 
ho, BS, See 82 
Perfeclite Co ; 

Pfaudler Permutit, Inc. 
Philadelphia Gear Corp. ..... Pedi wae ae 
Pick Nicollet Hotel 


Powell Co., The Wi. 666 oucc cece cee 153 


Powers Regulator Co. .............---. 6-7 
a seg Div. of Robbins & Myers, 


Radio Corp. of America, 

Sound Products Div. ............. 35, 36 

Rauland-Borg Corp. .................. 143 
IS reso wet cc ere cab d ae 24 
Recordak Corp. 
Reliance Gauge Column Co. ..........176 
Republic Steel Corp. ............. 232-233 
eS SRS SP ae 81 
PET Cg ere choke oes nrecaus 188 
Rockwell Standard Corp., 

Grating Div. 
WRG ME UNI 5 ois ke sc deia close 172 
Rome Cable Corp. ...................227 
Roper Hydraulics, Inc. ................ 68 
R-P & C Valve Div. 

American Chain & Cable 


Sauereisen Cements Co. 
Scam Instrument Co. ................. 90 
Schaub Engineering Co., rp baees 
Sier-Bath Gear & Pump Co., Inc. ..... 
Simplex Wire & Cable Co. ............ 217 
Smith Co., A. O. 
Smith & Loveless Division- 

Union Tank Car Co. 
Southern Pipe Division of 

U. S. Industries, Inc. ....... 
Speedline Fittings Division 

Horace T. Potts Co. 
NG Sie os siatic stirs 7 nants gs 193 
Standard Electric Time Co. ........... 237 
Stebbins Engineering & Manufacturing 

Co. 20 
Structural Div. of U. S. Steel Corp. .. .52-53 
Sun Chemical Corp. 

Div. of A. C. Horn Co. 
Superior Combustion Industries, Inc. 
Surface Combustion, 

a Div. of Midland Ross Corp. 


Sylvania Electric Products, Inc. 


Tex-Vit Supply Co., Manufacturing Div. 88 
Tinker & Rasor 194 
MOE TI RS eco hc bcd vss vever 50 


U. S. Electrical Motors, Inc. .......... 
U. S. Steel Corp. 

Alloy-High Strength 

American Steel & Wire 

Highways 

Structural 


Vogt Machine Co., Henry 


Wagner Electric Co. .......... ile > ae 
Weighing & Control Components 
Westinghouse Electric Corp. 

Agency & Construction ....73, 74, 75, 76 

Distribution Switchboards . .45, 47, 49, 51 
White Diesel Engine Div., 

The White Motor Co. 
Wickes Boiler Co. 
Williams Equipment & Supply Co. ..... 220 
W-K-M, Div. of ACF Ind., Inc. ........ 141 
ED ATR Rt fas sy bok weecees 241 
Worthington Corp. ............. 4th Cover 
Wright-Austin Co. ................... 242 


Yarnall-Waring Co. .................. 97 


CONSULTING ENGINEER 





FOR THE FIRST TIME 
UNDER ONE COVER 


All the information needed for designing 
Complete Direct Fired Industrial Heating Systems 
prepared from over 65 years of product experience 


No longer are several data sources needed 
to design industrial heating jobs using 
direct-fired heaters. This comprehensive 
text, prepared by 65 year old Lennox 
Industries Inc., covers: 


Space heating survey procedures 
Industrial building transmission factors 


Conduction, infiltration and exhaust 
calculations 


On-the-spot estimating factors 

Nozzle and duct distribution 

Open loading door heating 

Fuel piping design 

Fuels and distribution systems 
Temperature and safety controls systems 
Process heating calculations 
Designing make-up air systems 
Estimating fuel costs 

High temperature psychrometric charts 
30 reference tables 

22 basic equations 

Complete conversion tables and 
reference data 


Available at no charge. 


LENNOX 


: LENNOX INDUSTRIES INC. 
World leader in indoor comfort for homes, business, schools, industry 


1960 L Industries Inc., founded 1895; Marshalltown and Des 11 So. 12th Ave. 
ennox ustries -,» TOUNGe 3 a wn aon 

Moines, la.; Syracuse, N. Y.; Columbus, O.; Decatur, Ga.; Ft. Worth; Marshalltown, lowa 
Los Angeles; Salt Lake City. In Canada: Toronto, Montreal, Calgary, 

Vancouver, Winnipeg. 








JUNE 1960 











\ 


* 
‘ 
2 - 


F 
é 


& 


Separate make and break contacts insure absolutely clean current carrying contacts at all times. 


ASUO Automatic Transfer Switches 


transfer load in 


When a sustained outage is detected, a contact on the 
ASCO Automatic Transfer Switch closes in 1/50th of a 
second. When standby power source attains proper volt- 
age and frequency, the switch transfers the load to the 
electric plant. Time of transfer—1/30th to 1/6th of a 
second—up to 30 times faster than competitive switches! 
This speed reflects the extra engineering quality built 
into every ASCO Transfer Switch. For example, rotating 
weight design locks contacts in position. They cannot 
be pulled, jarred, or shocked loose... perfect electrical 
contact and minimum power losses are assured. Powerful 
mechanical linkages with singie coil design provide sim- 


1/39 to % of a second 


ple, sure, two-position operation. Unique interlocking 
makes it impossible for both normal and emergency con- 
tacts to be opened or closed at the same time ... gives 
you added assurance that power will be available when 


you need it. Dependable contro! by ASCO... 
ASCO 
Electromagnetic 
Control 


Automatic Switch Co. 50-CC HANOVER ROAD, FLORHAM PARK, N.J. 
FRONTIER 7-4600 


ASCO CONTROL SYSTEM COMPONENTS: 


Automatic Transfer Switches for 
all classes of load to 750 volts 
AC-DC. Transfer connected load 


Automatic Engine 


Load Demand Con- 


Battery Charg- 
ers are designed 
for heavy duty 
industrial use. 
Provide power 
to keep engine 
generator 
cranking bat- 
teries fully 


to standby power when failure or 
substantial reduction occurs. Re- 
turn load automatically when full 
power is restored — in sizes from 
10 to 1200 amps. Write for Cata- 
log 57-S1. 


Starting Controls pro- 
vide fully automatic 
starting and stopping 
of diesel or gas engine 
driven generating sets. 
Write for Catalog 


57-S6. 


trols automatically 
start engine when 
load is applied; stop 
it when load is re- 
moved. Write for 
Catalog 57-S6. 


Solenoid Valves for air 
starting applications, 
and for controlling the 
flow of cooling water, 
fuel oil and other liquids 
and gases. Write for 
Catalog 25. 


charged. 
Charger can be 
combined with 
automatic 


transfer panel for compact, 
single package arrangements. 


Write for Catalog 57-S6. 
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Straight, Teflon-coated plug —“O” rings in the valve body. 


ore 


Write today for complete 4 MUELLER CO., 
information or contact your re {Cer} \ DECATUR ’ ILL. 


Mueller representative. 
Factories at: Decatur, Chattanooga, Los Angeles; 


In Canada: Mueller, Limited, Sarnia, Ontario. 





HOW WE ASSURE RELIABILITY 
IN A NEW DESIGN 


1. Use an existing high-speed bearing case and a 
high capacity thrust bearing. 


2. Add a high-pressure steam end of proved design 
with cam operated automatic nozzle control valves. 


3. Complete the design with a multi-flow exhaust end. 


HOW T0 BUILD 
THE WORLDS FASTEST 
10,000 HP TURBINE 


You can order this trail-blazing 15,000 rpm centrifugal 
compressor-drive turbine today with complete confidence 
because it makes use of components of proved reliability 


Progress without sacrificing reliability 
is the goal of Worthington’s Steam 
Turbine Division. How Worthington’s 
creative engineering and advanced 
planning works to your advantage is 
illustrated by the steps taken in the 
continuing development of turbines 
of increasingly higher speeds: 

1. Wherever possible use existing 
components proved reliable by years 
of operation. 

2. Modify designs already in use in 
other high speed applications. 

3. Thoroughly test these modifica- 
tions to prove their reliability before 
field application. 


Such advances in the turbine art 
bring new economies to high-speed, 
high-horsepowercompressor driveap- 
plications. For information, call your 
nearest Worthington district office or 
write Worthington Corporation, Sec- 
tion 48-9, Wellsville, New York. 


WORTHINGTON 
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